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1. INTRODUCTION AND OVERVIEW

DELFIC (DEfense Land Fallout Interpretative Code) is intended for re-

search in local nuclear fallout prediction and to serve as a standard

against which predictions by less capable, production-oriented codes can

be judged. By local fallout we mean the intensely radioactive material

which falls to the ground within several to several hundred miles of

ground zerrn, depending on the size of the explosion. The code is essen-

tially open-ended with regard to input data, it is highly flexible in that

it offers many options that would not be available in a production-

oriented code, and it strives to include as much of the physics of fallout

transport and activity calculation, without resorting to short cuts, as is

practicable.

Calculation begins at about the time the fireball reaches pressure

equilibrium with the atmosphere. Rise, growth and stabilization of the

nuclear cloud Is computed by a dynamic model that treats the cloud as an

entraining bubble of hot air loaded with water and contai~iinated ground
material. T'he fallout particle cloud, including the stem, is formed during
-the cloud rise. This calculation requires specification of a vertical pro-

file of atmiospheric data: pressure, temperature, humidity and wind; thus

the height, dimensions and vertically sheared horizontal displacement of a

particular cloud are determined by the atmospheric stability and winds.

After cloud stabilization, representative parcels of fallout are trans-

ported through an atmosphere that is defined by input data. The user may

specify a single vertical wind profile and assume a steady state. He may

specify any number of wind profile updates. He may resolve the transport

space -in the horizontal and specify multiple wind profiles defined at dif-

ferent geographical locations, in which case winds in the cells of a three-

dimensional space grid are determined by an interpolation procedure.
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During transport, fallout parcels are expanded in the horizontal by

ambient turbulEnce. Turbulence data may be input along with the winds,

but since these data are rarely available, they can be calculated by the

code.

To account for effects of vertical wind shear on the dispersion of

individual parcels, tops and bases of the parcels are transported to ground

impaction separately, an6 then recombined. The impacted parcels are dis-

tributed over the ground via a bivariate Gaussian function.

Any or all of sixteen unique quantities computed from the deposited

fallout may be mapped. Radioactivity is calculated rigorously for any time

by summing exposure or exposure rate contributions from all nuclides in the

mixture of fission products. Any of twelve different types of fission may

be specified. Induced activity in soil material in the fallout and in 2 3BU

may be accounted for.

Physical and mathematical bases for DELFIC are given in Volume I of

this set.
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2. CODE DESCRIPTION

2.1 STRUCTURE

DELFIC is a FORTRAN code in three major parts or modules:

1. Initialization and Cloud Rise Module (ICRM)

2. Diffusive Transport Module (DTM)

3. Output Processor Module (OPM), plus the Particle Activity Sub-

modules which are controlled by tne OPM.

The ICRM accepts basic data and carries the prediction calculation through

rise and stabilization of the nuclear cloud. The DTM transports fallout

parcels from the stabilized cloud to ground impaction, and the OPM processes

the deposited parcels into fallout mapb.

Communication between modules is via external storage units (Table 1)

;o that the modules can and should be overlayed. COMMON NUMTAP(15), which

*ippears in each overlay executive program, contains external storage unit

numbers. Figure 1 displays the code organization including the overlay

structure.

Table 2 provides an alphabetical listing of all DELFIC programs with a

description of the function of each. FORTRAN codes are listed in sec. 5.

The executive code (ICRMEX, DTMEX, OPMEX) of each module contains extensive

glossaries of mnemonics.

2.2 COMPUTER REQUIREMENTS

This version of DELFIC operates on the CDC 6600 computer with the over-

lay structure given in Fig. 1. The amount of central memory storage required

depends on the demands of the problem. Variable dimensioned arrays are used

(sec. 2.3). For the example problem (sec. 4), which uses array dimensions
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TABLE 1

EXTERNAL STORAGE UNITS USED BY DELFIC

NUMTAP(I) Symbol it
Index, I Name Module Use

ISIN ICRM System unit for card input.
DTM
OPM

2 ISOUT ICRM System unit for printing.
KOUT DTM

OPM

3 IRISE ICRM Temporary storage during atmospheric
stability data processing (Subroutine
ATMR), and storage of basic data and
fallout parcel descriptions in the
stabilized cloud before correction of
horizontal positions for advective
transport during cloud rise. (Sub-
routines RSXP and WNDSFT).

IPOUT DTM Output of basic data and fallout de-
posit increment (i.e., grounded parcel)
descriptions fror,. the DTM. (Subroutines
DTMINT, DUMPER ant SPRVS).

IPOUT OPM Input of basic data and fallout deposit
KPOUT increment descriptions to the OPM.
KTAPE (Subroutines OPM1, OPM2, GOGO).

4 JPARN ICRM Output of basic data and fallout parcel
descriptions in the stabilized cloud
after correction of horizontal positions
for advective transport during cloud rise.-I
(Subroutine WNDSFT).

JPARN DTM Input of basic data and fallout parcel
descriptions to the DTM. (Subroutines
DTMINT and SPRVS).

5 JPOUT OPM Temporary storage of fallout deposit
KTAPE increment descriptions for maps that re-
LTAPE quire storage in excess of the OMAP array

capacity. (Subroutines OPM2, GOGO and
PDMP).
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TABLE 1 (con't.)

NUMTAP(I) Symbolic
Index, I Name Module Use

6 KPOUT OPM Temporary storage of fallout deposit
KTAPE increment descriptions for maps that re-
LTAPE quire storage in excess of the OMAP array

capacity. (Subroutines OPM2, GOGO and
PDMP).

7 IPNCH OPM System unit for card punch. (Subroutine
SRTCNT).

8 MBTAPE OPM Multiburst output tape. Not currently
used. (Subroutine MAP).

9 INPAM OPM Fission yield data used for activity
INTP calculation (PAMI).

9
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TABLE 2

ALPHABETICAL LIST AND DESCRIPTION OF PROGRAMS

Called

Program Module By Description

ADVEC DTM SPRVS For each fallout parcel: calls TRANP to transport top

and base separately from stabilized cloud to ground im-

pact, and recombines impacted top and base to form a

single deposit increment of fallout.

AIRBRS ICRM 1CM For a pure airburst: sets particle size distribution

parameters, and sets time, temperature and mass of debris

contained in the initial cloud.

ATMR ICRM 1CM Inputs and processes atmospheric stability and humidity

data (altitude, temperature, pressure, relative humidity,

and optionally, density and viscosity).

BATMAN OPM FRATIO Computes activity decay chains by means of the BatemanGXPSR
MCHDEP equation (I, eq. (4.2.1)).

BOUN DTM TRANP Calculates horizontal coordinates of the point of en-

trance into a wind data cell of a fallout parcel trans-

ported from a contiguous cell.

CALC OPM PCHECK Computes map contributions from individual deposit in-

crements of fallout and adds these to the map ordinate

array OMAP.

CALIB DTM TRANP Returns a justified index which relates a point to its

corresponding position in a data array.

CNTR DTM SUMDAT Returns horizontal coordinates of the center of a wind
TRANPTRIDIN field space cell.TRIDIN

CONTOR OPM OPM2 Determines unordered sets of map points that lie on

specified contours.

CPFR ICRM CRM Comput;es fallout rate from the cloud during its rise.

CRM ICRM ICRMX Executive code for cloud rise calculation.

CRMINT ICRM ICRMX Initialization for the cloud rise calculation.

CRMW ICRM CRM Prints cloud rise history table.

CXPN ICRM CRM Tabulates cloud rise history table and tests for cloud

stabilization.
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TABLE 2 (con't.)

Call ed
Program Module By Description

DATIN DTM DTMEX Directs input and processing of wind and turbulence data.

DBG ICRM CRM Prints debug output for the cloud rise calculation.

DCSN ICRM CRM Sets "wet" and "dry" mode switches and tests for abnormal

cloud rise.

DERIV ICRM RKGILL Computes differential equation values at each time step

during cloud rise.

DSTBN ICRM ICM Computes particle size distribution histogram tables.

DTMEX DTM DTM executive code.

DTMINT DTM DTMEX Initializes for the DTM.

DUMPER DTM ADVEC Writes deposit increment data onto external unit IPOUT,
SPRVS

and prints these data if requested.

FRATIO OPM PAMI Computes parameters for Lhe radial distribution fractiona-

tion model, which uses them to distribute activity with

particle size.

GETDA DTM TRANP Computes an average wind or turbulence component from the

summed data arrays (I, eq. (3.2.3)).

GETUP DTM DATIN Prepares the horizontal space resolution arrays NET and

NETSU for a horizontally resolved wind field.

GOGO OMP uPM2 Controls flow of deposit increment data to and from ex-
ternal storage, and calls PCHECK to process the data

for map preparation.

GXPSR OPM PAM2 Computes the distribution of total fission produce ac-

tivity with particle size, FP.

ICM ICRM ICRMEX Controls input and printing of basic data, and controls

calculation of initial conditions in the nuclear cloud.

ICRMEX ICRM ICRM executive code.

INDCD2 OPM PAM2 Computes activity induced in soil lifted by the cloud and

adds this to the activity distribution.

12



TABLE 2 (con't.)

Called
Program Module By Description

LAYERS DTM DATIN Constructs arrays ZBH and ZCH of atmosphere strata base

and center altitudes for a three-dimensionally resolved

wind 'ield.

MAP OPM OPM2 Constructs and prints fallout maps from the map ordinate

array OMAP.

MASS ICRM ICM Returns mass of fallout material in the cloud (fireball)

at the initial time for a surface or near surface burst.

MCHDEP OPM PAM2 Computes the distribution of a single radioactive mass

chain with particle size.

NEST DTM SPRVS Given a set of horizontal space coordinates, returns the
SUMDAT index of the space net mesh and its horizontal boundary
TRAMP
BOUN coordinates.

ONEDIN DTM DATIN Inputs and processes wind or turbulence data for a hori-

zontally homogeneous wind field.

OPMEX OPM OPM executive code.

OPM1 OPM OPMEX Initializes for the OPM.

OPM2 OPM OPMEX Initializes and controls computation for fallout wap

preparation.

PAMI OPM OPM1 Executive code for time-independent part of the rigorous

activity calculations.

PAMIA OPM OPM1 Matches fission type parameter FISSID with an activity K

factor. Used for pure airbursts and specified size-

activity particle distributions.

PAM2 OPM OPM2 Executive code for the time-dependent part of the rigor-
PCHECK

ous activity code. Computes and prints the activity

distribution table FP.

PAM2A OPM OPM2 Computes and prints the activity distribution table FP

for airbursts and specified size-activity distributions.

PCHECK OPM GOGO Computes boundaries of the contribution ellipses for
fallout deposit increments. (I, sec. 5.2)

13



TABLE 2 (con't.)

Called
Pro ram Module V_ Description

PDMP OPM GOGO Writes deposit increment data onto an external storage

unit for these deposit increments that will contribute

to subsequent map sections.

RKGILL ICRM CRM Integrates cloud rise differential equations by a fourth-

order Runge-Kutta-Gill algorithm.

RSTR ICRM CRM Preserves or restores cloud properties during integration

of the cloud rise differential equations. Operates with

RKGILL.

RSKP ICRM ICRMEX Passes through the cloud rise history table constructed

during the dynamic cloud rise simulation such as to de-
velop the particle cloud structure.

SETTLE ICRM CPFR Returns still air, gravity settling speed of a sphere
DTM RSXP

SPRVS when given sphere diameter and density, and atmosph~ric
conditions.

SHWIND ICRM ICRMEX Inputs arid processes shot-time wind data for use in com-

puting shear effects on cloud rise and in advecting the
particle cloud during the period of cloud rise.

SPRVS DTM DTMEX Controls transport of fallout parcelis from the stabilized

cloud to ground impact.

SRTCNT OPM CONTOR Orders (approximately) the map contour points determined

by CONTOR.

SUMDAT DTM DTMEX Computes weighted sums of wind and turbulence data (I,

eq. (3.2.2)).

TEMP ICRM ICM Returns temperature of condeiised and vapor phase material

in the cloud (fireball) at the initial time.

TIMEE ICRM ICM Returns the time at which the initial cloud (fireball) is

defined.

TRANP DTM ADVEC Returns impact point coordinates and dispersion variances

of a fallout parcel base or top given its coordinates in

the stabilized cloud.

TRIDIN DTM DATIN Computes a three-dimensionally resolved wind or turbulence

4field from input dta.

14
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TABLE 2 (con't.)

Call ed
Program Module Ce Descrfiption

URAN OPM PAH2 Computes activities of 13 9 U and 2 39 Np produced by
capture of neutrons by the 238U in the device.

VAPOR ICRM ICM Returns the portion of the fallout mass in the initial
cloud (fireball) that is in the vapor state. (This
datum not currently used.)

WILKNS DTM DATIN Computes turbulence data via Wilkins' method. (I, sec. 3.3)

WNDSFT ICRM ICRMEX Adjusts horizontal coordinates of individual fallout

parcels to account for advective transport dur'ing cieud
rise and stabilization.

15



as given in the sec. 5 code listings, about 4100010 (1200008) central

memory words, including those used by the operating system, are required.

Nine external storage units, including three system. 1-0 units, are re-

quired (Table I).

Computing time is strongly dependent on the scope of the problem in

terms of number and type of wind fields, number of fallout parcels trans-

ported and number and sizes of maps. To give a general idea of computing

time, complete simulations of test shots Johnie Boy (0.5 KT), Jangle-S

(1.2 KT), Koon (150 KT) and Zuni (3380 KT) were done in a single run in

609 seconds CPU time on a COC 6600 computer. Single H + I hour normalized

exposure rate maps were produced for each. Wind fields were defined by

single, updated profiles, and 100 particle size classes and 20 cloud sub-

divisions were defined for each. Layer-by-layer transport was used. 4ind

updates and numbers oF map points were:

Number of Number of
Shot Wind Updates Map Points

Johnie Boy 2 846

Jangle-S 3 3538

Koo n 3 1513

Zuni 6 1829

2.3 VARIABLE DIMENSIONED ARRAYS

Variable dimensioned arrays are used in two modules: DTM and OPM.

In the OPM there is only one such array, OMAP, the map ordinate array. The

user may change the size of this array by changing two numbers in Subroutine

OPMEX. These are the dimensions of the OMAP array and the value of the

parameter NMAP (lines 133 and 135 of Subroutine OPMEX); NMAP should equal

the OMAP array dimension.*

DELFIC is programmed to acconmiodate maps with numbers of points greater
than NMAP (sec. 2.5).
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For the DTM the situation is more complex in that -there are fifteen

arrays, many of which are multiply dimensioned. These arrays all are in-

volved in space and time resolution of the wind field.

In spatially resolving the wind field we separate horizontal from

vertical resolution since at each vertical stratum we find an identical

horizontal net. Thus, the parameter NDATF is at least as large as the

total number of mesh units in the horizontal net, and KBHF is at least as

large as the number of vertical strata. Tie parameter LTIMF is at least

as large as the total number of updates, "ncluding the initial wind field.

See lines 128 and 129 of the DTMEX FORTRAN listing. For the other param-

eters on these lines of the listinAg: ICF and JCF are at least as large as

the numbers of subdivisions (i.e., mesh units) along the x and y axis re-

spectively of the "control" horizontal space resolution net (Appendix A);

NCF is at least as large as 4*(maximum number of zeros punched in MARY

input cards for any level of mesh subdivision); MARF > MAXI(ICF*JCF,NCF).

For wind field: that are not spatially resolved in the horizontal,

much central memory storage is saved by the following designations:

NDATF = ICF = JCF = NCF = MARF = 1.

The arrays on lines 122 through 127 of the DTMEX code listing must be

dimensioned to be consistent with the integer quantities discussed above.

Specifically, we must have:

NET(IOF,JCF) ,NETSU(NCF) ,WAVG(KBHF,LTIMF)

USUM(KBHF,NDATF,LTIMF),VSUM(KBHF,NDATF,LTIMF)

DXSUM(KBHF,NDATF,LTIMF) ,DYSUM( KBHF,NDATF,LTIMF)

RSUM(KBHF,NDATF,LTIMF),CAVS(KBHF),HDAV(LTIMF)

ZBH(KBHF) ,ZCH(KBHF),TIMUP(LTIMF),MARY(MARF)

WFZ(KBHF,NDATF,LTIMF) ,TSUM(KBHF).

Thus, if for a particular case we have ICF = 3, JCF - 4, NCF = 8, KBHF 13,

LTIMF = 1, then NDATF 18 and MARF = 12, and we should have

NET(3,4),NETSU(8),WAVG(13,1)

USUM(13,18,1),VSUM(13,18,1)

etc.
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2.4 MAP SPECIFICATION

All maps are rectangular with west-to-east (x axis), south-to-north

(y axis) orientation. Boundary coordinates and at least one of the two
grid spacings (the x axis spacing) must be specified. If the y axis grid

spacing is not specified, the code sets it on the assumption of 10 and 6
printed characters per inch in the horizontal (x axis) and vertical (y axis)
directions on the printer paper such as to produce a spatially undistorted

map.

Along with the boundaries and grid intervals, the user may specify a
combined ground roughness-survey meter response correction factor which

sometimes is warranted in comparing calculated with observed exposure or

exposure rate fallout maps. Predicted exposure rates are based on laboratory
measurements of fission product yields and on factors called exposure rate

multipliers that convert the fission yields for individual nuclides to ex-

posure rates at one meter height above an infinite plane on which the fission

products are assumed to be uniformly distributed. Opp. correction, the ground

roughness factor, is required to account for absorption of radiation by small

irregularities, or roughness elements, in an actual ground surface. The

other correction is necessary to account fo"' variation of response of survey

meters to radiation over the spectrum of wave lengths encountered. Ground

roughness factors for Nevada Test Site terrains are estimated to be in -the
range of 0.70 to 0.75, and an instrument response factor of about 0.75 is

appropriate for commonly used survey meters. The product of these two factors

is approximat~ely 0.5, and this factor is comrmonly applied to calculated fall-

out patterns for test shots whose fallout activity was nmeasured over, land.

On default of input, this parameter (GRUFF) is set to unity.

Any number of maps can be requested (Table 3) for a set of dimensional

specifications as discussed above. These dimensional specifications can be

changed and another set of maps can be requested, etc. , in the same run.

Along with a map request, the user may specify certain other parameter's

(in addition to a mass chain specification for map option 14 and T! and T2

which are required for various options). These are:

18



TABLE 3

MAP REQUEST OPTIONS

Map Option

Cd~e, NREQ Description

0 Termination of request set.

Count of fallout deposit increments that contribute to
each map ordinate.

2 Exposure rate normalized to H + I hour (Roentgen hr-').

3 Exposure rate at time H + Ti hours, accounting for time
of arrival of fallout. (Roentgen hr-1).

4 H + 1 hour normalized exposure rate resulting from
particles in diameter range Ti to T2 micrometers.**
(Roentgen hr'1).

5 Integrated exposure from H + Ti hours to infinity,
accounting for time of arrival of fallout by the
approximate method.+ (Roentgen).

6 Integrated exposure from H + TI to H + T2 hours,
accounting for time of arrival of fallout by the
approximate method.4 + (Roentgen).

7 Integrated expeoý;ure from H + T1 to H + T2 hours assum-
ing all fallout has arrived by H + T1 hours. (Roentgen).

8 Integrated exposure from H + Ti hours to infinity as-
suming all fallout has arrived by H + Ti hours.
(Roentgen).

9 Integrated exposure from H + TI hours to infinity, ac-
counting for time of arrival of fallout by the exact
method.+ 4  (Roentgen).

10 Integrated exposure from H + Ti to H + T2 hours, ac-
counting for time of arrival of fallout by the exact
method. "+ (Roentgen).

:11 Mass of fallout per unit area (kg M-3 ).

19
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TABLE 3 (cori't.)

Map Option
Code, NREQ Descri ption

12 Mass of fallout per unit area deposited from H + Ti to
H+T2 hours (kg rn-3).

13 Mass of fallout per unit area deposited by particles in
diameter range Ti to T2 micrometers."* (kg M-3).

14 Activity per unit area from an individual mass chain at
Ti hours in units of curies M , or in equivalent fissions
m_2 if Ti = 0.

15 Time of onset of fallout. (s)

16 Time of cession of fallout. (s)

17 Diameter of smallest particle deposited. (pm)

18 Diameter of largest particle deposited. (pm)

A "normalized" calculation is one in which it is assumed that all fallout
is deposited by H + t regardless of actual deposition time.

When specifying Ti and T2 particle diameters, make Ti slightly smaller
and T2 slightly larger than the tabulated central diameters for the
particle size classes.

+ The t-1 -2 6 decay factor is used to compute exposure rate at times other
than H + 1 hour (I, sec. 4.3), though activity at H + 1 hour may be cal-
culated by the exact method. (See 1, sec. 4.1)

++ Warning: This calculation probably will consume a lot of computer time.
A complete activity calculation is done for each deposit increment of
fallout. Consider using one of the approximate methods (requests 5 and
6).
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1. A parameter that specifies which of two optional formats

is to be used to print map ordinate values. These are:

a. The two-line E format,

NNNNNN
+ V.VVV,

which is to be interpreted as

± V.VVV x 1 0NNNNNN

b. The two-line F 11.3 format

NNNNNN
+ V.VVV,

which is to be interpreted as

± NNNNNNV.VVV.

The two-line E format is used on specification default.

2. Parameters QCUT and CUTMAP which define lower thresholds for ac-

ceptance of contributions from single deposit increments and cumu-

lative contributions respectively. Thus any contribution at any

map point with value less than QCUT is ignored, and any total con-
tribution at any point less than CUTMAP is set to zero. If not
specified by the user., these parameters are set by the code to

values consistent with the type of map requested and the time

after detonation. (QCUT is the same as wmin of I, sec. 5.2;
also see Appendix B)

(Subroutine OPM2)

2.5 MAP SIZE

Fallout map ordinate values are stored in an array OMAP with single,

variable dimension NMAP (sec. 2.3). While only NMAP points can be stored in

central memory, there is almost no limitation on map size.* Maps that require

The only limitation on map size is that there be space in central memory
for at least two y axis columns of points.
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points in excess o4 NMAP are computed and printed in sections. The code

determines the number of sections required (Subroutine OPM2) and during

cromputation of each, writes deposit increment data that may contribute to

subsequent sections on external storage units (Subroutine PDMP).

2.b CONTOUR POINT DATA

For any map that can be wholly contained in the OMAP array (i.e., with

less than NMAP points' see sec. 2.5), x,y coordinates of points on as many

as eight contours can be punched and printed. Subroutine CONTOR determines

the coordinates by straightforward linear interpolation, and Subroutine

SRTCNT attempts to order them in sequence around closed contours. Multiple

closures are accommodated. The ordering procedure is simple: each point

is followed by the point closest to it which has not yet been sequenced.

When the next point turns out to be the f'irst point in the sequence, the

contour is closed. Thus, the first and last points in the list for a closed

contour are identical.

This simple ordering procedure may produce false closures and cross-

overs. Thus, the user must plot the contours by hand and compare the contour

points with the plots carefully before attempting to use them.

I



3. DATA INPUT

3.1 INITIALIZATION AND CLOUD RISE MODULE CARD DESCRIPTIONS

Card
No. Variables and Format Data Description

1 DETID(12),(12A6) ICRM run identification

2 IC(20),(2014) Control Intege;rs:

I. ICI) Action

1 0 lognormal particle size distribution

I ,%ower-law particle size distribution

2 tabular particle size distribution
(I, sec. 2.1.6)

2 0 siliceous soil (continental soil
including Nevada Test Site) I

I calcareous soil (coral soil, includ-
ing Pacific islands) (see card 3 below)

3 IF(IC(3).GT.o) causes return after print of initial
conditions. Otherwise calculation
proceeds to cloud rise simulation.

4 KAIM atmosphere stability data (altitude,
temp., press., relative humidity,
density viscosityý print skip integer.
If KATM=O, do no, pri'c data. KATM=N,
print data at every Nth altitude in-
crement of 200m beginnir,g at -1000
200(KATM-1)m t,. 50 km.

5 IF(IC(5).NE.O) take particle distribution to be a
diameter-activity fraction distribu-
tion. Otherwise take it to be a
diameter-particle number (or mass
fraction) distribution. Normaally,
IC(5) is left blank.

IF(IC(6).NE.O) causes printout of cloud rise debug
data. (Subroutine DBG)

3 W,FW,HEIGHT,ZBRSTZ, W = total yield (KT), FW fission yield (KT),
SLDTMP,PHI,(8FI0.O) HEIGHT = height of burst above ground zero (m),

ZBRSTZ = altitude relative to sea level of ground zero (in)

SLDTMP = temperature (°K) of soil solidifisation. (I,sec.2.1.2)
default values: siliceous soil = 2200 K,•calcareous soil = 2800 K K se card 2)

The distribution of activity with particle size is sensitive to
this temperature. (l,sec. 4.2.2)

PHI = fraction of available energy in the cloud at the initial time
used to heat air and soil. The remainder is used to vaporize
and heat water. Default value = 1.0.

4 NDSTR,KDI,IRAD, NDSTR = number of size classes in the particle distribution histo-
(2014) gramn. Default value = 100, but default not allowed for

tabular particle size distribution (IC(1) = 2 on card 2)
(I, sec. 2.1.6 and Appendices A and B).

KDI number of vertical cloud subdivisions in the initial cloud
for each particle slze class. Default value = 15 + zn(W).

IRAD cloud horizontal subdivision parameter. Normally this is
left blank (I,sec. 2.3)
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ICRM Card Descriptions

Ca,'d
No. Variables and Format Data Description

5 XGZ.vGZ,TGZ,(8FlO.O) XGZ = x coordinate (west to east, m) of ground zero
YGZ = y coordinate (south to north, M) of ground zero
TGZ = detonation time (s)
Normally, this card is blank.

6Y DNS,DMEAN,SD, For lognormal particle size distribution (IC(1) = 0 in card 2)
(8F10.0) DNS fallout particle density (g cm". 3 ). Default value = 2.6

DMEAN median diameter of the particle number vs. diameter dis-
tribution (pm). Default value = 0.407 uim and SD = 4.0

SD geometric standard deviarion of the particle number vs.
diameter distribution (dimensionless)

(I,sec. 2.1.6 and I, Appendix A)

6p DNS,CAYM,EXPO, For power-law particle size distribution (IC(I) = 1 on card 2)
(8F10.0) DNS = same as for 6z.

CAYM = k/mass ratio (mEXPO-1. kg-i)
EXPO = exponential parameter X (dimensiunless)
(I, se. 2.1.6 and I, Appendix B)

6t DNS,(8FI0.U) For tnbular particie size distribution. (IC(1) 2
on card 2)

DNS = same as for 6t (0, sec. 2.1.6)

6t:1 DIAM(1) FMASS(1) For tabular particle size distribution only. (IC(I) = 2 on card 2)
DIAM(1) = upper (i.e., larger particle) boundary diameter

of the Ith particle size class
FMASS(I) = mass or activity fraction (dependinq on value of

iC(5) on card 2) in the Ith particle size class
DIAM(NDSTR+1) = lower (i.e., smaller particle) boundary diameter

6t:NDSTR DIAM(NDSTR),FMASS(NDSTR) of the NDSTRth particle size class
6t:NDSTR+I DIAM(NDSTR+1) The tabulation begins with the large3t particle and continues in

order to the smallest. (I, sec. 2.1.6)

Cards 1 - 6 are read by Subroutine ICM.

Begin atmospheric stability data input via Subroutine ATMR.

7 ATID(12), (12A6) Atmospheric stability data identification.

8 FMT(12), (12A6) Atmospheric stability data object-time format. (See cards 11)

SCAL[E8), (8F10.0) Atmospheric stability data scale factors. Default values fori

SCALE(1) through SCALE(6) = 1.0. (See cards 11)

10 NI,N2,N3,N4,N5,N6, Atmospheric stability data input field pointers.
(2014) (See cards 11)
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ICRM Card Descriptions

Card
No. Variables and Format Data Description

1i1l AP(6), (FMT, see Altitude (m) = (AP(N1) 4 SCALE(7 1) * SCALE(1) (relative to sea level)
card 8) Temperature (OK) = (AP(N2) - SCALE(8)) * SCALE(2)

Pressure (Pa) = AP(N3) * SCALE(3)
Relative Humidity (%) = AP(N4) * SCALE(4)
Density (kg m- 3 ) = AP(NS) * SCALE(5)
Dynamic Viscosity (kg m'Is-1 ) = AP(N6) * SCALE(6)

11:NAT AP(6) Either all quantities may be specified or as few as four niay be
specified, but altitude, temperature, relative humidity and
either of pressure or density must bu specified; the missinq
quantities are computed Ly the program. The field pointers
NI, N2, etc., are from c;;rd 10 and the scale factors, SCALE(1),
are from card 2. The program inter;iolates the data into arrays
at 200m altitude intervals from -1000m to 50 km altitude (rela-
tive to sea level), and supplies standard data at -1000m and
50 km if not specified.

12 AP(N1) 999999., Atmosphere data terminator.

(FMT, see cards
8 and 11)

Begin shot-time wind Jata input via Subroutine SHWIND. These winds are used
to account for effects of wind shear on the cloud rise, and to advect fallout
parcels during cloud rise and stabilization.

13 FORM (6X, A4) Two options are allowed:
FORM a WINDAAMETEOROLOGICAL (cols. I - 20) for wind data in

meteorological format; that is in terms of: altitude,
speed, and angle (clockwise from north) froM which the
wind is coming.

FORM a WINDAARESOLVED (cols. 1 - 14) for wind data in resolved
form; that is in terms of altitude and x(west to east)
and y(sjuth to north) wind components.

14 FMT(12), (12A6) Wind data object-time format (see cards 17)

15 SCALE(5), (8F10.) Wind data scale factors. Uefault values for SCALE(1) through

SCALE(3) 1.0. (See cards 17)

16 NI,N2,N3, (2014) Wind data input field pointers. (See cards 17)

Here and elsewhere in this section the symbol N indicates a blank column in a punched card.

25



ICRM Card Descriptions

Card
No. Variables and Format Data Description

17:1 AP(3), (FMT, see For FORM = WINDAAMETEOROLOGICAL (card 13):
card 14) Altitude (m) = (AP(NI) + SCALE(4)) * SCALE(1) (relative to sea level)

VX(m s-1) = AP(N3) * SCALE 3) * SIN(Ir/180.(AP(N2) * SCALE(3)
+ SCAfLE(3 * SCALE(5) - 180)

VY(m s- 1 ) = AP(N3) * SCALE(2) * COS(w/180.(AP(N2) * SCALE(3)

+ SCALE(3) * SCALE(5) - 180.))
17:,!". AP(3)

For FORM WINDAARESOLVED (card 13):
Altitude (m) = same as above.
VX(m s'l) = AP(N2) * SCALE(2)
VY(m s-1 ) AP(N3) * SCALE 2)

Here VX and VY are wind components in the west-to-east and
south-to-north directions respectively; the scale factors,
SCALE(1), are from card 15 and the field nointers, NI, N2,
N3, are from card 16.

18 APtNI) = 999999. Wind data terminator.
(FMT, see cards

14 and 17)

3.2 DIFFUSIVE TRANSPORT MODULE CARD DESCRIPTIONS

Card

No Variables and Format Data Description

DTMID(12), (12A6) DTM run identification

2 MC(20), (2014) Control integers:

I MC(1) Action

1 0 Wind field is horizontally homo-
geneous (i.e., not spatially re-
solved in the horizontal). At any
time, the wind field is defined by
a single vertical profile of two-
dimensional vectors; vertical wind
components are taken to be zero.

IF(MC(1).NE.O) The wind field *is resolved in three
dimensions, and three-dimensional
wind vectors are considered.

2 0 Print raw and processed wind and
turbulence data before weighted
sums (I, eq. (3.2.2)) are computed.

1 Do not print above.

2 Print above (i.e., as though MC(2)=O)
plus print the data after weighting
and summing (I, eq. (3.2.2)). The
latter includes weichted-summed
vector orientation angles (I, sec. 3.4).

26

~7 j



DTM Card Descriptions

Card
No. Variables and Format Data Description

2 (con't.) MC(20), (2014) Control integers:

I MC(I) Action

3 0 Do not print fallout parcel
descriptions before and after
transport.

IF(MC(3).GT.O) Print fallout parcel descriptions
before transport.

IF(MC(3).GT.1) Print depc(sit increment descrip-
tions.

4 0 Quick transport is specified
(I, sec. 3.2.2)

1 Layer-by-layer transport is speci-
V fied (I, sec. 3.2.1)

5 IF(MC(5).NE.1) Suppresses debug print from Sub-
routine TRANP.

1 Causes debug print from Subroutine
TRANP. Caution: this print is

voluminous.I
6 0 Sets ratio of the Laqrangian time

scale of turbulence to the Eulerian
length scale of turbulence, TL/DE,
to unity in the settling speed
correction for tuý'bulent dispersion.
This option gives realistic results.

1Sets T L/DE 0/0 where a = 4 and
aw is standard d9viation of vertical
turbulence. (I, sec. 3.3)

3 ICX, JCX, NSEQ, ICX = number of subdivisions along the x(west-east) axis of the
(2014) wind field horizontal space resolution "control" net (Appendix A)

JCX - same as ICX but for the y(south-north) axis.
NSEQ = sequence number of the first fallout parcel to be processed

in the parcel descriptions list supplied by the ICRM. Parcels
ahead of the NSEQth parcel in the list are bypassed.

Default values are unity for all three parameters. For a hori-
zontally homogeneous wind field, this card is normally blank.

4 WINT,XLLC,YLLC,
TIMEH, EDDY, (8F10.O) WINT = grid spacing of the wind field horizontal space resolution

"control" net (Appendix A). For a horizontally homogeneous
wind field, specify a large number (e.g., I.OE1O).

XLLC = coordinates of the southwest corner of the atmospheric trans-
YLLC port space (i.e., hcrizontal "control" net) in the west-to-east

and south-to-north directions respectively. (Appendix A). For
a horizontally homogeneous wind field specify large negative
numbers consistent with WINT (e.g., -0.5EIO, -0.5E10)

TIMEH= transport time limit (hrs.).
EDDY = ratio of Lagrangian to Eulerian turbulence time scales a (see

card 2, MC(6) 1 1., and I, footnote p. 35). Default value : 4.
Normally this field is blank.
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DTM Card Descriptions

Card
No. Variables and Format Data Description

Cards I - 4 are read by ý broutine DTMINT.
Begin wind and turbulence data for a horizontally homogeneous wind field read by Subroutines

DATIN and ONEDIN (MC(1) = 0).
Vertical components are not considered.

5h SPEC, FORM, LTIM, SPEC is used to distinguish wind data from turbulence data and
UPTIMH, (A4, 2X, A4, to terminate the input of data sets. FORM distinguishes two
18X, 12, FIO.O) types of wind data: meteorological and resolved (see ICRM

card 13), and two modes of turbulence data specification: card
input and calculate by Wilkins' method (I, sec. 3.3). The op-
tions for SPEC and FORM are punched as:

WINDAAMETEOROLOGICAL (Cols. 1 -20)
WINDbARESOLVED (Cols. 1 - 14)
TURBAAWILKINSAMETHOD (Cols. 1 - 20)
TURBAAINPUTADATA (Cols. I - 16)
NOAMOREADATA (Cols. 1 - 12)

The NO MORE DATA card is the last DTM input card.

LTIM = wind or turbulence field update sequence integer. The
shot-time field is update number 1. LTIM = 1 winds must
be input first (Cols. 29 - 30).

UPTIMH = time (hrs.) at which update LTIM begins. (Note: For
each wind update there must be a turbulence update.)

6h FMT(12), (12A6) Object-time format for wind or turbulence data. (See cards 9h)

7h SCALE(5), (8F10.0) Data scale factors. Default values for SCALE(1) through

SCALE(3) = 1.0. (See cards 9h.)

8h Ni, N2, N3 Data input field pointers. (See cards 9h.)

9h:1 AP(3), (FMT, see For both wind and turbulence data, the processing is as for ICRM
card 6h) cards 13 - 17. Turbulence data must be specified as

FORM H INPUTADATA (card 5h); it must be input in the resolved
format, and after processing must consist of turbulence energy
density dissipation rates, c, (n2 S-3) (I, sec. 3.3).

9h:KBH AP(3)

10h AP(N1) 999999., Data set terminator.
(FMT, see cards
6h and 9h)

-------------------------------------------------------------------------------------------------------------

Cards 5h through 1Oh are repeated for each wind update, and for each turbulence field For

which FORM 3 INPUT DATA (card 5h).
------------------------------------------------------------------------------------------------------------.

Begin data to define the three-dimensional wind and turbulence field grid. (MC(1).N'..O)
The same space grid is used for all updates. Data read by Subroutines GETUP and LA'ERS.
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DTM Card Descrintions

Card
No. Variables and Format Data Description

5r:1 MARY(O), riARY(2),.. Horizontal space resolution net mesh subdivision flags.
(Appendix A)

5r:N ... MARY(MARX),(3612)

6r TLAYR, (1IX, A4) Indicates whether the data to follow represent base or center
altitudes of the atmosphere vertical strata:

WINDALAYERACENTERAALTITUDES (Cols. 1 -27)
or

WINDALAYERLBASEAALTITUDES (Cols. 1 - 25)

7r:1 ZCH(1), ZCH(2), ... Vertical strata base or center altitudes (m relative to sea
level) as indicated on card 6r.

74:N .... ZCH(KBHX), 999999.,
(8F1O.O)

Begin data for the three-dimensionally resolved wind and turbulence fields. Three-dimensional wind

vectors are considered (MC(1).NE.O).
Data read by Subroutines DATIN and TRIDIN.

8r SPEC, FORM, LTIM, Same as card 5h
UPTIMH (A4, 2X, A4,
18X, 12, F10.O)

9r ALPHA, BETA, NN, ALPHA = vertical limiting distance used by the interpolation
(2FI0.0, 14) method which fills in the three-dimensional atmospheric

space grid cells from the data to follow (corresponds
to a in I, eq. (3.5.2))

BETA - same as ALPHA but for the horizontal plane.
NN number of nearest data vectors used by the interpolation

method in filling in the atmospheric space grid cells
from the data to follow (corresponds to N in I, eqs.
(3.5.1) and (3.5.2)).

lOr FMT(12), (12A6) Object-time formdt for wind or turbulence data. (See cards 13r)

1Ir SCALE(8), (8FI0.0) Data scale factors. Default values for SCALE(1) through
SCALE(3) and SCALE(6) = 1.0. (see cards 13r)

12r NI, N2, N3, N4, N5, N6, Data input field pointers. (See cards 13r)
(2014)
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DTM Card Descriptions

Card
No. Variables and Format Data Description

13r:1 AP(6), (FMT, see z (m, altitude relative to sep level) = (AP(NI)+SCALE(4))*SCALE(1)
* card 1Or) x (i,ý, in west to east direction) = (AP(N5)+SCALE(7))*SCALE(6)
* y (m, in south to north direction) = (AP(N6)+SCALE(8))*SCALE(6)
* vertical wind component (m s-1) = AP(N4)*SCALE(2)
* . For FORM E METEOROLOGICAL:

SVX(m s"1) =AP(N3)*SCALE(2)*SIN(/I18.(AP(N2)*SCALE(3)+
13r:J AP(6) SCALE(5)*SCALE(3) -180.))

VY(m s-1) AP(N3)*SCALE(2)*COS(ir/180.(AP(N2)*SCALE(3)+
SCALE(5)*SCALE(3) -180.))

For FORM RESOLVED:
VX(m s-1) or DX(n 2s- 3) = APCN2)*SCALE(2)
VY(m s 1) or DYn 2s" 3) = AP (N3 )*SCALE (2)
Turbulence data must bp specified by FORM INPUTADATA (see cards
5h and 8r); it must be in the resolved format, and after process-
ing must consist of turbulence energy density dissipation rates,

m, m~sc'c 3). Vertical turbulence components are not used.

14r AP(N1) 999999., Data set terminator.
(FMT, see cards

10r and 13r)

Cards 8r through 14r are repeated for each wind update and for each turbulence field for which
SFORM INPUTADATA (Card 8r).

Begin specification of turbulence 'ield to be calculated by Wilkins method. Applies to homogeneous
and nonhomogeneous data fields (MC(1) = 0 and MC(1).NE.O), and the turbulence is horizontally iso-
tropic. (I, sec. 3.3).
Data are read by Subroutines DATIN and WILKNS.

5t SPEC, FORM, LTIM, Same as cards 5h and 8r except that SPEC and FORM are limited to:
UPTIMH, (A4, 2X, A4, TURBAAWILKINSaMETHOD (Cols. I - 20)

18X, 12, FIO.O)

6t U, ZM, ZO, RL, (4FI0.0) U = surface wind speed (in s-1)
ZM heiqh'. above ground (m) at which U is measured (usually 10m).
ZO aerodynamic surface roughness length (m)RL reciprocal of Monin-Obukhov length (111-)

These quantities are used to compute E as a function of altitude
by eq. (, 3.3.4). On default (blank card), c is computed as a
function of height by eq. (I, 3.3.5).

Cards 5t and 6t are repeated for each update for which turbulence is to be calculated by Wilkins'
method.

SDTM data input is terminated by a card of type 5h, 8r, 5t with SPEC 5 NOAMOREADATA (Cols. 1 - 12).

.4
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OPM Card Descriptions

3.3 OUTPUT PROCESSOR MODULE CARD DESCRIPTIONS

Card
No. Variables and Format Data Description

1 OPMID(12), (12A6) OPM run identification.

2 IC(20), (2014) Control Integers:

I IC(I) Action

1 IF(IC(1).GT.O) Do not call PAMI or PAMIA to per-
form the time invarient part of
the particle activity calculation
and stop after preliminary process-
ing and printout.

2 IF(IC(2).GT.O) Print all of the deposit increment
descriptions received from the DTM.

3 NPRNT(6), NPRNT(7), Particle activity calculation data print control:
NPRNT(fl)NPRNT(13),
NPRNT(15), (8L1) Index Printout if NPRNT(Index) = true

6 Refractory Fractions (FR)
7 Square Root of FR (BSUBK)

9 Nuclide Abundances (Warning -
This option combined with JD I
FALSE will bury you in paper)

10 Fission Product Activity vs.
Part Size (Warning - see 9)

11 Induced Activity (Soil) vs.
Part Size (Warning - see 9)

12 Induced Activity (Mass 239) vs.
Part Size (Warning - see 9)

,3 Selected Mass Chain Activity
vs. Part Size

The array FP of total activity with particle size is
printed if NPRNT(15) = false. Normally this card is
blank.

4 FISSID, EMITN, FISSID = fission type. One of the twelve types listed on p. 43
CAPFIS, (A6, 4X, of Vol. I. For examplo, FISSID = J235HE (Cols. I - 6).
2F10.3) EMITN = number of neutrons produced per fission. Used to com-

pute induced activity ir soil fallout. Applicable otily
to continental (silicerus) soils. IF(EMITN.LE.O.O)
induced activity is not computed.

CAPFIS = number of neutrons capoired by 238I1 Per fission. Used
to compute induced activity in device material. Not
applicable unless FISSID specifies a 238 (i type of
fission. IF(CAPFIS.EQ.O.O) induced activity in 2381
is not computed.

Cards 1 to 4 are read by Subroutine OPM1.
Begin fallout map specification data read by Subroutine OPM2. (sec. 2.4 through 2.6)
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OPM Card Descriptions

Card
No. Variables and Format D.ta Description

5 XMIN,XMAX,YMIN,YMAX, XMIN are the minimum and maximum wap roordinates (m) in the
DGX,DGY,GRUFF, XMAX west-to-east direction.
(7F10.3) YMIN are the minimum and maximum map coordinates (m) in the

YMAX south-to-north direction (W).
DGX are the map grid intervals (m) in the west-east and south-
DGY north directions respect 4 vely.

If DGY is not specified, it is computed by the program to
produce a spatially undistorted map (sec. 2.4).

GRUFF = a combined ground roughness-survey instrument correc-
tion factor sometimes applied to calculated map ordinate
values. To compare calculated with observed test shot
activity data observed over land, GRUFF = 0.5. Default
value = 1.0. (sec. 2.4)

6 NREQ,JC,ICONT,MASCHN, Map request card. A map with geometry as specified on the
Tl,T2,QC'JT,CUTMAP, preceding card 5 is comput-1 and printed accordinq to:
(4I5,4F10.0) NREQ = map request option code. (See Table 3.)

JC = 0 or 1, print the map with the two-line E format
JC = 2, print the map with the two-line F11.3 fornat

(sec. 2.4)
ICONT 5 0 do not compute contour points and do not read cards

7 and 8.
ICONT = 1 print and punch x,y map coordinate points on the

contours specified on card 7, providing a nonblank
label is specified on card 8.

ICONT > 1 compute and print x,y map coordinate points on the
contours specified on card 7 provided a nonblank
label is entered on card 8. Do not punch the data.
Applicable only to maps that can be wholly contained
by the ordinate array OMAP(NMAP).

MASCHN Atomic mass number of the mass chain for which activity
is to be calculated. Applicable only for NREQ = 14.
(See Table 3.)

T1,T2 time range (hrs relative to detonation) or particle
diameter range (urn) for activity or other calculations.
(See Table 3.)

QCUT threshold value for acceptance nf a contribution at any
map point from an individual fallout deposit increment.
Computed by thL program if not specified.

uUTMAP threshold value for print of a completed map or'dinate
value. Computed by the program if not specified.

7 C0NTUR(8),(8F10.0) Read only if ICONT.NE.0 (card 6). Values of activity or other
quantity, depending on type of map, for which map x,y coordinates
are to be printed and punched. These data can be used for con-
tour plotting. A maximum of eight values are allowed per map.
Restricted to maps that can be wholly contained in the ordinate
array OMAP(NMAP). (sec. 2.6)
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OPM Card Descriptions

Card
No. Variables and Format Data Description

8 CRDLBL,(AIO) Read only if ICONT.NE.O (Card 6). LabiOl to be punched in each
contour card resulting from the card 7 specifications. Print
and punch of these data will not occur unless a nonblank lahel
is specified.

Card 6, and cards 7 and 8 if necessary, are repeated for as many maps as desired with the
geometry specified by the preceding card 5; a blank card 6 terminates map production for
this geometry.

Card 5 is repeated to define a new map geometry, and is followed by a set of cards 6 and
cards 7 arid 8 if necessary. The run is terminated by a blank card 5.

3.4 PAM TAPE DATA

Fission yield data are input to the Particle Activity Submodule (Subroutine PAMI) from external unit

INPAM (Table )), The data are in twelve blocks of 692 words, each block preceded by a six-character

fission-type identification corresponding to the twelve FISSID designations. (See I, sec. 4.1 and OPM

card 4,) Formats are (A6) and (5E14.6). The data are listed in Appendix C.
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5. FORTRAN CODE LISTINGS
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*DFCKTRPL TRPL 2

SUJIROUTINE TRPL ( TR&L 2
I ARGj NPR, PARA, PARS, VRB) TRPL 3

C TRPL 4.

C TRPL 6
C TRPL USES LINEAR INTERPOLATION TO LOCATE POSITIGh OF ARG WITHIN TRPL 7
C THE ONE-OIMENSIONAL ARRAY PARA AND COMPUTES FOR THE CORRESFON•ING TRPL 8
C POSITION IN THE ONE-DIMENSIONAL ARRAY PARB, V<B. NPR IS THE TRPL 9
C DIMENSION OF PARA ANE PARS (WHOSE ELEMENTS CORRESPOND ONL TO ONE ).TRPL 10
C IF ARG IS OUTSIDE THE TABULATEJ VALUES OF FARA, VRB IS SELECTED IRPL 11
C FROM THE CORRESPONCING END OF PARS. TRPL 12
C PARA IS ORDERED FROV LEAST (PARA (1)) TO GREATEST (PARA (NPRi) TRPL 13
C TRPL 14

c TRPL 16
OlMENSI ON TRPL 17

1 PARA ( NPR), PARB INPRJ TRFL 18
C TRPL 19
C ##44##444# s#4*~*4#44#*44 444#4444##***TRPL 20

O TRPL 22
G20 IF (ARG - PARA (1)) 022, 022, 040 TRPL 23 I
C22 MR ± TRPL 24
r.24 VRB = 'ARB (MB) TRPL 25
L26 RETURN TRPL 26
40 DO 00r4 MA =29 NPR TRPL c7

IF (ARG- PARA (MA)) 048, fst,. 054 TRPL 28

GO TO %24 TRPL 30
- 048 VR• " (ARG - PARA. (PA - I)) ' (PARS (MA) - PARS (MA - 1)) / TRPL 31

I (PARA (MA) - PARA (MA - 1)) + PARB (HA - 1) TRPL 32
GO TO 026 TRPL. 33

5 4 CCN T !U E TRPL 34

.N'R TRPL 35
GO TO 024 TRPL 36
END TRPL 37

4
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*OECK, ERROR ERFOR 1
SUBROUTINE ERROR (FROSRMIRRORISOUT) ERROR 2

C To We SCHWENKE ERROR 3
C ± MArCH 1966 ERROR 4
C ERROR 5
C f 4 4 4 ERC R6
c ERROR 7
C THIS PROGRAM NRITES A GENERALIZED ERROR COMMENT OF THE FOLLOWING ERROR 8
C FORM ON TtPE ISOUT AND THEN RETURNS IF THE SIGN CF IRRUR IS ERROR 9
C POSITIVE OR STOPS IF ITS SIGN 1S NEGATIVEc ERROR 10

C ERROR ii.
C ERROR SENSED IN FROGRAM (PROGRM) AT CR NEAR STATEMENT NUMBER ERROR 12

C (IRROR). PLEASE REFER TO THE PROGRAe LISTIN•G* ERROR 13
C ERROR 14
C PRIOR TO CALLING ERRCR THE PARAMETER PROGRM MUST BE SET ERROR 15
c WITH THE t3CO NAME CF THE CALLING ERKOR 16
C PROGRAM AND PARAMETER IRROR MUST BE SET WITH THE NUMBER OF THE ERROR 17
C FORTRAN STATEMENT Wf-ICH BEST IDENTIFIES THE ERROR CONDITION* ERROR 18

C ERROR 19
C 2(.,2

C ERROR 21
I FORMAT(//26H ERROR SENSE. IN PROGRAM A6,3.OH AT OR NEAR STATEMENTERROR 2Z

i NUMBER I6,4OH o PLEASE REFER TC THE PROGRAý LISTING.) ERROR Z3

C ErK-'OR 24
C *•*•4.* .•.4. ##• 44#.~#44# 4 ERRoR 25
C #44* *# # 26

C ERROR 27
IRR= IABS(IRROR) ERROR 28
WRITE(ISOUT,i)PROGRMIRR ERROR 29
IF(IRROR)iOi,100 ,00 ERROR 30

i00 RETURN ERROR 31
161 STOP ERROR 32

END ERROR 33
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*DECK, SETTLE SETTL I
SUBROUTINE SETTLEtO ,RHOIIRHOETAT,#P V , I) SETTL 2

C SETTL 3
C H* Go NORMENT, ATMOSPHERIC~ SCIENCE ASSOCIAIES -DECZMBER 197E SETTL 4.
C SETTL 5
C COMPUTES STILL-AI.R SETTLING SPEED OF RIGID SPHERES ACCORLING TO SETTL 6
C THE E.QUATIONS Or BEAAD WJAS 33,852(I.9 76) ) FOR S MALL SPHERES SETTL 7
C (CORR. *LEm 849175), AND CAVIEStPROC.PHYS.SOC.,(LCNOON)57,256(1945))SETTL 8
C FOR LARGER SPHERES. SE'iTL 9
C SETTL 10
C GLOSSARY (SI UNITS) SETTL ii.
C c 40 . /~0 hE. IS ACCELERAMTION OF GRAVITY (9.3) STL1
C CORR DAVIES NUMBER SETTL .13
C D TIPHERE DIAMETER SETTL 14
C ETA VISCOSITY SETTL 15

C PPRESSURE SETTL 16
C PHO FLUID DENSITY S67TL 17

C RHOP SPHERE DENSITY SETTL 18
C TTEMPERATURE SETTL 19
C VSETTLING SPEED SETTL 20

C I ACCURACY INI~DCATOR SETTL ei
C I = 0 RESUL7 IS ACCURATE SETTL 22
C I = i R.ESU0T IS INACCURATE, DAVIES NUMBEIK IS TOO LARGE SETTL 23

CSETTL 24
TDATA C/±3.066667/ SETTL 25

C SETTL 26
11SETTL 27

COMPUTE DAVIES NUMBER SETTL 28
CORR =C# (RHOP-RHO )*RHO* C*#3/ETA**2 SETTL 29

CHECK DAVIES NUMBER VALUE FOP. ROUTING SETTL 30
IF(CORR.GT* 0,3260) IF(CORR-ad..±75) i(J,12i].23G SETTL .31.

COMPUTE VIA STOKES-LAW EQUATIOIý SETTL 32
V =CORR*ETA/(24.D*RHO4D) SETTL 33
GO TO 539) SETTL 34

COMPUTE VIA BEARDS EQUATICt' SEITL 35
100 YV ALOG(CORR) SETTL 36

V= ETA/IRHO*D)*EXP (-3. 18657 + Y*(09992696 + Y*(-Ooi53i93E-2 SETTL 37
i+Y*(-0s987059E-3 + Y*(-0.5788763E-3 +. Y 4(u.b551.76E-4 SETTL 38k2-Y*0*3276i5E-5J))))) ) SETTL 39
GO TO 50ý SETTL 40

COMPUTE VIA DAVIES EQUATICNS SEUTL 41.
2CO IF(CDRR.GToid.Q.) F(CCRR-4.5E7)40~,40u,300 SETTL 42

V =ETA/(RHO*O)*CORR*14*16666667E-2 + CORR*(-2*3363E-4 SETTL 1+3
14I+CORR*(2.0154E-6-CDIýR%.S105E-9))) SETTL .44

Go To 500 SETTL ',5
3po 1 I 2 SETTL 4b
40 Y= ALOGlU(CDRR) SETTL 47

V =ETA/(RHO*D)*(i0.0)**(-1..23536 4 Y*,(d.986 .Y*(-0.iJ466774. SETTL 48
1Y~i1..235E-3)b) SETIL 4.9

RETURN SETTL 50
CORRECT SETTLING SPEED FCR SLIP SETTL 51

5ý'0 V =V*(ioa + 54*088*ETA4 SQPT(T)/P/O) SETTL 52
RETURN SETTL 53
E NO SETTL 54

54



*OECK, ICRMEX ICRME £
SUBROUTINE ICRMEX(NUMTAP) ICRME 2

C ICRME 3
C H, G, NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER 197C ICKME 4
C ICRME 5
C IME6
C ICRME I
C INITIALIZATION AND CLOUD RISE MODULE ICRME 8
C ICRME 9
C DETERMINES INITIAL VALUES OF - ICRME 10
C TIME, TEMPERATURE, TCTAL SOIL MASS, FRACTICN OF THE SOIL BURDEN INICRME 1±
C THE VAPOR PHASE, ANt THE SIZE FREQUENCY OISTRIEUTION OF THE IORNE 12
C FALLOUT PARTICLES, NEXT IT PERFORMS A DYNAMI1 CLOUD RISE AND ICRME 13
C STABILIZATION SIMULATION. THEN IT ESTABLISHES AN ICRME 14
C AXISYMMETRIC DISTRIB"TION OF FALLOUT PARCELS ABOVE GZ. FINALLY ICRME 15
C THE COORDINATES OF TFESE PARCELS ARE ADJUSTED TO ACCOUNT FOR ICRME 16
C WIND TRANSPORT DURING THE PERIOD OF CLOUD RISE AND STABILIZATION ICRME 17
C AND A TRANSLATION CF THE COORDINATES OF GZ ANC CETONATION TIME. IGRME 18
C ICRME 19
C * GLOSSARY ** • •* ICRNE 20
C ICRME 21
C ALT - ARRAY(256), ATMOSPHERE ALTITUuE IN MEILRS(MSL) CORRESPONDINGIRME •2
C TO ATP, PRS, RLH, RHO, ETA ICRME 23
C ATMR - SUBROUTINE, READS IN f(A&G'ES OF A.LT,ATP,PkS,RLHRHOETA ICRME 24
C ATID - ARRAY(12), 72 ALPHANUMERIC CHARACTERS FOR ATMOSPHERE IDENT, ICRME 25
C ATP - ARRAY(256), ATPOSPHERE TEMPERATURE (K) MATCHES ALT ICRME 26
C BARMU - MEDIAN DIAMETER OF THE LOGNORMAL PARTICLE SIZE VS. VOLU4E IORME 27
C DISTRIBUTION (MICROMCTERS) ICRME 28
C BZ - DEPOSIT INCREMENT L.IJEAR OIMENSION(CX(5,MCX)/IRAD) IORME 29
C CAYM - K-TO-MASS RATIO PARAMETER OF THE POWER-LAW PARTICLE DISTBN. lCRME 30
C CG - ARRAY(200), FALLING SPEEDS OF PARTICLES IN THE CLOUD (K/SEC) ICrME 31
C CHANGE - CLOUD TIME AFTER WHICH STEP LENGTH CHANGES TO OST2 ICRME 32
C CL LATENT HEAT OF VAPORIZATION OF WATER ICRME 33
C CMLR - CLOUD MASS LOSS RATE OF PARTICULATE FALLOUT ICRME 34
C CP - SPECIFIC HEAT OF AIR ICRME 35
C CPAI - SPECIFIC HEAT OF AIR INTEGRATLO FRCM TE TO T lCRME 36
C CPFP - SUBROUTINE, COMPUTES PARTICLE FALLCUT RATE DURING CLOUD ICRNE 37
C RISE CALCULATIONS ICRME 38
C CR - WEIGHTED AVERAGE SPECIFIC HEAT FOR AIR ANC SOIL ICRME 39
C CRM - SUBROUTINE, COMPUTES DYNAMIC CLOUU RISE AND E.XPANSION ICRME 40
C CRMINT - SUBROUTINE, COMPUTES INITIAL CRM VARIAELES ICRME 41
C CRtIW - SUBROUTINE, PRINTS ORM OUTPUT IORME 42
C CX - ARRAY(50,IJ), CLOUD PROPERTIES VS. TIME COMPILED DURING CRM ICRME .43
C CALCULATIONS AND USED BY RSXP AND WNDSFT ICRME 44
C (J,1) - TIME(SEC) AFTER BURST ICRME 45
C (J,2) - CLOUD TIME INTERVAL(SEC) BEGINNING AT CX(J,±) ICRME 46
C (J,3) - CLOUD BASE(M) AT CX(J,i) ICRME 47
C (J,4) - CLOUD TOP(M) AT CX(J,1) IORME 48
C (J,5) - CLOUD RADIUS(M) AT CX(J,1) ICRME 49
C (J,6) - CLOUD EASE RATE (M/SEC) DURING CX(J,2) ICRNE 50
C (J,7) - CLOUD TOP RATE (M/SEC) CURING CX(J,2) ICRME 51
C (J,8 - CLOUD RADIAL RATE(M/SEC) DURING CX(J,2) ICRME 52
C (J,9) CLCUD TEMPERATURL (K) AT CX(J,±I IORME 53
C (J,±0) - IN-CLOUD GAS OENSITY (KG/IM•3) AT GX(J,I) IGRME 54
C '2XPN - SUBROUTINE, TABULATES CX ARRAY ICRME 55
C C2 - CONSTANT USED IN EDDY VISCOSIIY MOMENTUM GENERATION ICRME 56
C (YIELD DEPENEENT) ICRME 57
C C3 - CONSTANT USED IN COMPUTING TURBULENT ENERGY DISSIPATION RATEIGRME 58
C C6 - CONSTANT USED IN COMPU'rING AIR ENTRAINMENT RATE INTO CLOUD IGRME 59
C CAUSED BY WINO SHEAR ICRME 6U
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C DEIK - DERIVATIVE OF EK ICRME 61
C DMEAN - MEDIAN DIAMETER (MICRCMETERS) OF A LCGNORP.AL PARTICLE ICRME 62
C SISE DISTRIBUTION ICRME 63
C DERIV - SU3ROUTINE, EVALUATES OERIVATIVES OF CLOUD PROPERTIES ICRME 64
C OCTI - ARRAY(i±a, 72 ALPHANUMERIC DETONATION IDENTIFICATION 1CRME 65
C DIAM - ARiAY(20D), UPPER BOUNDARY OF 1-TH PARTICLE SIZE CLASS. ICRME 66
C THE LAST ENTRY IN THE ARRAY IS THE LOWER BOUNDARY OF THE ICRME 67
C LAST(SMALLEST) PARTICLE SIZE CLASS. THE LENGTH OF THE DIAM ICRME 68
C ARRAY IS ALWAYS ONE GREATER THAN THE NUMBER OF SIZE CLASSES.ICRME 69
C (METERS) ICRME 70
C ONS - FALLOUT PARTICLE DENSITY (GM/CM**3), DEFAULT VALUE IS 2.6 ICRME 71
C DPST - ARRAY(8,2), FALLOUT PARCEL VARIABLES CCMPILED IN ICRME 72
C SUBROUTINE RSXP. THE SECOND INDEX IS NEEDED ONLY IN THE RSXPIORME 73
C CALCULATIONS TC DISTINGUISH THE PARCEL TOP FROM BASE IGRME 74
c (itBT) - TIME (SEC) OF ALTITUDE STABILIZATION OR GROUNDIN.GICRME 75
C (2,MBT) - ALTITUDE OF PARCEL CENTER OF MASS (METERS) ICRME 76
C (3,MBT) - PAFCEL RADIUS AT CENTER OF MASS (PETERS) ICRME 77
C (49M3T) - MEAN PARTICLE DIAMETER (METERS) ICRME 78
C (5#MBT) - PAFCEL MASS (KG) FOR A SIZE-MASS FRACTION PARTICLEICRME 79
C DISTRIBUTION ICRME 80
C PARCEL ACTIVITY FRACTIUN FOR A SIZE-ACTIVITY ICRME 81
C FRACTION PARTICLE OISTRIBUTION ICRME 62
O (6,MT) - PARCEL VERTICAL THICKNESS (METERS) IORME 83
C (70MBT) - ALTITUDE OF PARCEL BASE (METERS) ICRME 8.
C (8,MBT) - PARCEL VOLUME (CUBIC METERS) ICRME 65
C DPSTK - NUMBER OF FALLOUT PARCELS PER PARTICLE SIZE CLASS IORME 36
C DPX - ARRAY(2,90), FALLOUT PAKNCE RISE ANO EXPANSION VARIABLE IORME 97
C (iJ) - LIFT RATE FACTOR ABOVE CLOUD BASE (i/SEC) ICRME 88
C (2,J) - LIFT RATE FACTOR BELOW CLOUD BASE (i/SEC) ICRME 89
C ORM - DERIVATIVE OF RM ICRML jQ
C DS - DERIVATIVE OF S ICRME 91
C DST - INTEGRATION TIPE STEP ICRME 92
C OSTO - INITIAL INTEGRATION TIME STEP ICRML 93
C DSTi - INTERMEDIATE INTEGRATION TIME STEP ICRME 94
C 0ST2 - FINAL VALUE OF INTEGRATION TIME STEP ICRME 95
C OT - DERIVATIVE OF 7 ICRME 96
C OU - DERIVATIVE OF L IURME 97
C DV3L - ARRAY(8), USED TO TRANSMIT VARIABLE OERIVATIVEb TO RKGILL ICRME 98
C OWT DERIVATIVE OF WT ICRME 39
C DX - DER•IVATIVE OF X ICRMEI.
C OZ - DERIVATIVE OF Z ICRMEi±i
C ED - EOOY VISCOSITY LOSS RATE OF KINETIC ENERGY OF RISE ICRMEiZ2
C EK - TURBULENT KINETIC ENERGY DENSITY IORME±i3
C EPS - KINETIC ENERGY LOSS RATE ICRMEi.•4
C ERROR - SUBROUTINE, FOR GENERAL UTILITY ERROR INDICATION ICRME1C5
C ES - SATURATION PRESSURE OF WATER VAPOR (INVALID FOR TEMPERATURE ICRME±36
C ABOVE BOILING FOINT OF WATER) ICRMEIZ7

C ETA - AR:RAY (256), ATMOSPHEt<C DYNAMIC VISCOSITY (COEFF. OF VISC,) IGRMEIC8
C (KGM/(M-SEC)) PATCHES ALT ARRAY ICRME109
"C EXTM - IN SUBROUTINE RSXP, TIME INCREMENT BETWEEN WAFER HISTOkY iGRME1IO
C DESCRIPTION POINTS ICkME il
"C F - FRACTION OF W IN FIREBALL AT STAKT OF RISE ICtME112
C FMASS - ARRAY(201) ,PARTICLE SIZE CLASS FFLACTION OF TOTAL MASS OR ICRMEli3

C ACTIVITY LIFTEC BY THE CLOUD ICRMEI14
C FMT - OBJECT TIMH FCRMAT USED TO READ CAIA ICRME1I5
C FCRM - DESIGNATES WHETHER WINO VELOCITIES ARE RESOLVED OU. IN POLAR iCRME116
C (METEOROLOGICAL CONVENTION) FORM ICRME1i1
C FW - FISSION YIELD IN KILOTONS ICRME118
C GOPST - ARrAY(itii'C) , FALLOUT PA.ýCLL VARIAELES (OUTPUT OF RSXP) ICRMEIi9
C (iJ) - FALLOUT PARCEL X COORbINATE (METERS) ICRME120
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C (2,J) - FALLOUT PARCEL Y COORDINATE (METERS) ICRME121
C (3,J) - TIME C(ORDINATE (SF.C) ICRMEi22
C (49J) - PARTICLE DIAMETER (METERS) ICRMEi23
C (5,J) - PARCEL MASS (KG) FOR A SIZE-MA$S FRACTION PARTICLE ICRMEi24
C DISTRIBUTION ICRMEi25
C PARCEL ACTIVITY FRACTION FOR A SIZE-ACTIVITY ICRM•L26
C FRACTICN PARTICLE DISTRIBUTION ICRMEi27
C (6,J) - Z COCRCINATE OF PARCEL CENTER CF MASS (METERS) ICRMEi28
c (7,J) - PARCEL RADIUS AT CENTER OF MASS (METERS) ICRME.29
C (89J) - PARCEL VERTICAL THICKNESS (METERS) ICRME.30
C (90J) - ALTITUDE OF PARCEL BASE (METERS) ICRME13i
C (i0,J) - PARCEL VOLUME (CUBIC METERS) ICRME132
C HEIGHT - HEIGHT OF BURST (METERS) ABOVE GROUND ZERC ICRMEi33S
C (FOR A SUBSURFACE BURST INPUT" A NEGATIVE VALUE) IGRME134
C HLR - RELATIVE HUMI[ITY AT ALTITU9E OF CLOUD CENTER ICRMEiJ5
C HOB - HEIGHT(FT) OF BURST ABOVE GROUND ZERO ICRME136
C IRAD - NUMBER OF CLOUL DISC RADIVU3 SUBUIVISICNS (SEE BZ) ICRME137
C IRISE - LOGICAL DESIGNATIOh FOR TAIPE USiT;U FOR TEMFORY STORAGE IN ICRME138
C ATMR AND FOR R."XP OUTPUT IORMEi39
C ISIN - INPOT TAPE ICkMEi4O
C I',OUT - OUTPUT TAPE IGRMEi41
C JBASE - COMPUTED GO TO INDEX USZiU IN SU,.&OUTINE RSXP ICRMEi42
C . - CONTINUE OPST TRAJ6CTORY COMPUTATION ICRMEi43
C 2 - DPST TRAJECTORY COMPUTATIO.N CCMPLETE ICRME144
C JPARN - BINARY OUfPUT TAPE, SU4RuUTINF WNDSFT ICRME145
C KBASE - COMPUTED GO TO INDEX USED IN SUBPOUTINE RSNP ICRME14b
C t - ADJUST orsl RADIUS AND ACTIVITY FOR LEAVING CLOUD ICRMEi47
C 2 - ADJUSTMENT OF i HAS BEEN MADE LCRM-Ei L,.
C KCX - NUMBER OF OPST RISE AND EXPANSION INTERVALS ICRME149
C KOI - NUMBER OF VERTICAL CLOUD SUBUIVISICNS fER PARTICLE SIZE CLASICRMEi50
C IF NOT PUNCHEC, IT IS COMPUTED IN ICM IORME15i
C KEIP - IN SUBROUTINE RSXP, NUMBER OF VERTICAL SLBCIVISIONS OF A 1OKME152
C PARCEL WHOSE TGP AND BASE RADII ARE NOT ECUAL ICRME±E3
C KDPST - SEE DPSTK ICRMEr4
C KSV - INDEX WHICH DETERMINES FUNCTION OF SUBkOUTINE RSTR iCRMEi55
C i - PRESERVE VARIABLES AT START OF TIMe. STEP ICRME:L56
C 2 - RESTORE VAFIABIES TO THOSE AT START CF TIME STEP ICRMEi57
C LOOC - LENGTH OF PARCEL DESCRIPTION DATA PLUCK (GOPST ARRAY IN ICRME1S8
C RSXP) 1CKMEi59
C MBT - IN SUBROUTINE RSXP, DISTINGUISHE1 A PARCEL TOP FROM EASE IGRMELE0
C MBT=± SPECIFIES A PARCEL TOP ICRMEiE±
C MBT=2 SPECIFIES A PARCEL BASE ICRMElE.2
C MCX - NUMBER OF TIME PCIlTS (COLUMNS) OF CX ARRAY ICRMLi63
c MWVA - i, INITIAL ENTRY INTO CXPN IQRMEi6,*
C 2, REGULAR ENTRY ICRMEIE5
C 3, FINAL ENTRY ICRMEE66
C N - CLOUD MODE SWITCH ICRME167
C NAT - NUMBER OF ELEMENTS IN ALT AND CORRESFUNUING AKRAYS ICRMEEE8
C LIMITS OF NAT n 1,256 IGRMEIE9
C NOSTR - NUMBER OF ENTRIES IN PARTICLE SIZE CLASS TABLE ICRME170
C NHOOO - NUMBER OF ENYRIES IN THE WIND PROFILE TABLE ICRML171
C P - ATMOSPHERIC PRESSURE AT CLOUJ CENTER ALTITUDE (PASUALS) ICRME1T2
C PHI - FRACTION OF F'W USED TO HEAT AIR AND SCIL AT THE INITIAL IC'MEi73
C TIME. THE REMAINDER IS USED TO HEAT WATER ICRME174
C PPST - ARRAY(8 ,O), TEMPORARY STORAGE: OF FARCEL VARIABLES IN RSXP ICRMEI75
C PRS - AFrRAY(256) ATMOSPHERIC PRESSURE (PASCALS) MATCHES ALT ICRME176
C PS - ARRAY(200), PtITICLE SIZE CLASS MIC[PCINT OIAMETER (METERS) ICRME177
C PW - PARTIAL PRESSURE OF WATER VAPOR IN THE CLOUD TCRME178

C Q - CONVERSION FACTOR FOR FRACTION MASS TO NUMBER OF PARTICLES ICRMEJ79
C PER tl*3 ICRME16C
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C QX - FACTOR '•ONVERTS CLOUD TEMPERATURE TO VIRTLAL CLOUD ICRME18i

C TEMPERATURE ICRML182

C QXE - INVERSE OF FACTOR TO CONVERT AMBIENT TEM.PERATURE TO ICRME183

C VIRTUAL AMBIENT TEMPERATURE ICPME184

C R - CLOUD HORIZONTAL RADIUS ICRMEi85

C RA - GAS DENSITY OF CLOUD ICRMEI86

C RADC - PI/i80, CONVERTS DEGREES TO RADIANS ICRMEL87

C RADIUS - FALLOUT PARCEL RADIUS USED IN SLBROUTINE RSXP IORMEli8

C RHO - ARRAV (256) ATMOSPHERE AIR DENSITY (KGM/M-3) MATCHES ALT. ICRMEi39

C RHOP - FALLCUT PARlICLE DENSITY (KG/M**3) ICRMEi90

C RKGILL - SUBROUTINE, RUKGE-KUTTA-GILL INTEGRATION ICRME191

C RL - ENTRAINMENT PARAMETER IURME:.g2

C RLH - ARRAY(256) ATMOSPHERE RELATIVE HUMIDITY MATCHES ALT(PERGENTICRMEi93

C RM - CLOUD MASS ICRMEi9L

C RMAO - INITIAL AIR MASS IN CLOUD iCRMEig5

C RMWO - INITIAL WATER PASS IN CLOUD ICPME196

C RSTR - SUBROUTINE WHICH PRESERVES AND/OR PESTORES CRM VARIABLES IGRME197

C RSXP - SUBROUTINE, ESTABLISHES FALLOUT PARCEL POSITIONS IN SPACE ICRMEi98

C ABOVE GZ AT STABILIZATION TIME* ICRMEI99

C RZT - VERTICAL CLOUD RAD0US IGRME230

C S - CONDENSED SOIL MIXING RATIO ICRME2' i

C So - GEOMETRIC STANCARD OEVIATICN FOR A LCGNORMAL PARTICLE SIZE ICRME2.ý2

C DISTRIBUTION (SET EQUAL TO 4., IF NOT INFUT) (DI"ENSIONLESS)ICRME203

C FOR A SIZE-ACTIVITY PARTICLE DISTBN, THE CCDE SETS 5D=-i,0 ICRMEGC4

C EXPO - EXPONENTIAL PARAMETER OF THE POWER-LAW PARTICLE DISTBN. ICRME2C5

C SHAPE - EQUAL TO RZT/R. A CONSTANT USED TO COMPUTE CLOUD SHAPE ICRME2:6

C WHEN U .GTo *0° ICRME2C7

C SHWIND - SUBROUTINE, READS SHOT-TIME WIND DATA ICRME208

C SLOTMFI - PARTICLE SOLIDIFICATION TEMPERATURE (K) DEFAULT VALUE 22ijO. IGRME29

C SMALLT - TIME AFTER START OF COMPUTATION ICRMEZiG

C SOILHT - LATENT HEAT CF VAPORIZATION OF CLOUD SOIL CONSTITUENT ICRHE21i

C SSAM - TOTAL MASS (KG) OF SOIL (OR WEAPON DEBRIS FOR AN AIRBURST) ICRMEZ12

C IN THE CLOUD AT THE INITIAL TIME IGRMEZ13

C T - CLOUD TEMPERATURE (K) 1CRME214

C TE - ATMOSPHERIC TEMPERATURE AT CLOUD CENTER ALTITUDE (K) ICRME215

C TGZ - TIME (SEC) OF (ETONATION ICRME216

C TME TIME (SEC) OF INITIAL CONDITIONS SPECIFICATION RELATIVE TO IGRME217

C DETONATION. ICRMEZ18

C TMPG - INITIAL VAPOR TEMPERATURE (K) IGRME2i9

C TMPS - INITIAL TEMPERATURE OF CONDENSED PHASE MATERIAL. IN CLOUD (K) ICRME22O

C TMSD - TIME OF PARTICLE SOLIDIFICATION (SEC) WITHIN CLOUD ICRME22i

C TRPL - SUBROUTINE, LINEAR INTERPOLATION IGRME22

C TSRD - R-RATE CLOUD RISE TERMINATION SWITCH PARAMETER ICRME223

C TSTM - TIME AT WHICH NEXT CX ARRAY ENTRIES ARE TO BE MADE ICRME2Z4

C T2M - TIME (SEC) OF THE FIRE3ALL SECONL TEMPERATURE M.AXIMUM ICRME225

C U - CLOUD VERTICAL VELOCITY ICRME226

C V - CLOUD VOLUME IGRME227

C VBL - ARRAY(8), DUMMY VAFIABLES GF INTEGFAYION(SUBS* DERIVRKGILL) ICRME228

C VIS - DYNAMIC VISCOSITY (KG/(M-SEC)) ICRME229

C VPR - MASS OF FALLOUT VAPOR (KG) AT THE INITIAL TIME ICRME23O

C VX(I) - ARRAYfiC)q, X-COMPONENT OF WIND VELOCITY AT WIND PROFILE ICRME231

C STRATUM I, (METERS/SEC) ICRME232

C VY(I) - ARRAY(IOO), Y-COMPONENT OF WIND VELOCITY AT WIND PROFILE ICRME233

C STRATUM I (METERS/SEC) ICRME234

C W - TOTAL YIELD (KT) ICP.ME235

C WNDSFT - SUBROUTINE, AEJUSTS FALLOUT PARCEL COORDINATES FOR WIND ICRME236
.>'.IC TRANSPORT DURING RISE AND EXFANSION AND FCR COORDINATE ICRMEi!37

C TRANSLATION. iCRME238

C WT - SOLID AND LIQUID WATER MIXING RATIC ICRME239

C X - IN-CLOUD WATER VAPOR MIXING RATIO 1GRME240
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C XE - AMBIENT AIR WATER VAPOR MIXING RATIO ICRME24i
C XGZ - X COORDINATE OF GRCUND ZERO (METERS) ICRME242
C Y - ARRAY(2OO),NU BER OF IN-CLOUD PARTICLES/UNIT VOLUME OF CLOUDICRME243
C YGZ - Y COORDINATE OF GRCUNO ZERO (METERS) 1CRME244
C Z - CLOUD CENTEF ALTITUDE (METERS) IGRME245
C ZBFR - MAXIMUM Z OF CURRENT OR PREVIOUS ENTRIES TABULATED BY CXPN ICRME246
C ZBRSTZ - Z-COORDINATE CF BURST GROUND ZERO (METLRS, ABOVE MSL) ICRMEF247
C ZLMT - UPPER LIMIT FOR CLCUD CENTER ALTITUDE TO.PREVENT POSSIBLE ICRME248
C COMPUTATIONAL FUNAWAY ICRME249
C ZSCL - SCALED HEIGHT CF BURST (FT,(KT)*4(1o0/Z,4)) IORME250
C ZV(Il - ALTITUDE OF CENTER PLANE OF WIND PROFILE STRATUM I (M MSL) ICRME25i
C ZVSB - IN SUBROUTINE RSXP, DISTANCE OF A PARCEL ABOVE CLOUU BASE 1(GRME2S2
C ICRME25j
C
C ICRME255

COMMON /BASIC/ WFWZBRSTZHEIGHTZSCLoSLOTMFIMSDXGZYGZTGZ ICRME256
COMMON /CONTRL/ DETIO(12),IC(20),IRADIRISEISINISOUT,JPARNKOI ICRME257
COMMON /TABLES/ MOX, CX(50,i0), GDPST(Ui,100) ICRME258

C ICRME2S9
DIMENSION CXTIM(50),CXTMP(50),NUMTAP(i5) ICRME26O
EQUIVALENCE (CXTIM(0s)GDPST(6O±)), (CXIMP(l),GOFST(651)) IGRME26i

C ICRME262

C ICRME2f4
COPY IN BASIC AND CONTROL DATA, ESTABLISH CONDITIONS IN THE FIREBALL AT ICRME2E
C INITIALIZATION TIME, SET UP FALLOUT PARTICLE SIZE DISTRIBUTION ICRME266

C TABLES AND PRINT HEADINGS AND DATA. ICkME2ET
ISIN =NUMTAP( ±) ICRME268
ISOUT=NUMTAP( 2) ICRME269
CALL ICM IRME2?O
IF(IC(3) .NE, 0) RETURN ICRME2?i
IRISE=NUMTAP( 3) ICRME212
JPARN=NUMTAP( 4) 1CRME273

COPY IN ATMOSPHERE DATA ICRME214
CALL ATMR ICRME275

COPY IN SHOT-TIME WIND DATA ICRME216
CALL SHWIND ICRME2T7

COMPUTE INITIAL VALUES FOR THE CLOUD RISE EQUATIONS ICRME278
CALL CRMINT ICRME279

COMPUTE THE DYNAMIC CLOUD RISE ICRME280
CALL CRM ICRME281

COMPUTE TIME OF FALLOUT SCLI[IFICATIUN ICRMEZ82
00 122 MA=iMCX ICRME283
MB=MCX-MA+1 ICRME264
CXTIM(MA)=CX(MBvi) ICRME2B5

122 CXTMP(MA)=CX(MB,9) ICRME286
CALL TRPL(SLDV'MPMCXCXTMPCXTIMTMSO) ICRME287
WRITE (I SOU Tv513) SLDTfdPTMSO IGRME268

513 FORMAT( /////iOX,42HTIME OF SOIL SOLIDIFICATION AT TEMPERATUREF± , ICRNE289
14, 8H DEG. ISF9.4, 5H SEC,) ICRME290

COMPUTE FALLOUT PARCEL DISTRIBUTION IN SPACE ABOVE GZ AT STABLIZATION ICRME29i
CALL RSXP !CRME292

COMPUTE WIND-ADJUSTED FALLOUT PARCEL COORDINATES AND TRANSLATE GZ AND ICRMEZ93
C DETONATION TIME COCREINATES, WRITE BINARY OUTPUT TAPE, ICRME294

CALL WNDSFT ICRME295
RETURN ICRME296
FN ND ICRME297



*DECqI,1CM 1CM I
SUBROUTINE IGH 1GM 2

C 1CM 3
o H. G. NL)RMENT9 ATMOSFHERIC SCIENCE ASSOCIATES -DECEMBER 197a 1CK 4
C ION 5
C CM 6
C 1CM 7
C PROGRAM TO DETERMIhE THE INITIAL CONOITICNS SPECIFICATIONS OF 1CM a
C TIME, TEMPERATURE, TOTAL SOIL MASS* FRACTION OF THE SOIL BURCEtý INICM 9
C THE VAPOR PHASE, ANC THE SIZE FREIULNCY GISfl.IBUTION OF THE IGN ±0
0 CONDENSED PHASE SOIL OR AIRBURST PARTICLES. IT ALSO PR~INTS A 1CM ii

*C HEADING AND PRINTS THE CRITICAL DATA. 1CM 12
C 1CM £3
C 1M 1.4

KCOMMON /BASIC/ WFW,2DRSTZHtIGHTZSCLSLUTMPpT'ASDXGZYOZTEZ 1CM £6
COMMON /CONTRL/ OETIO(±2),IC(20),IRAOI-I.SIESINtISOOTJPARNKOI ION 17
COMMON /INITL/ F, PHI, SSA$1, TME, TMPG, TMPS, VPR 1CM £8
COMMON /PAPTCL/ NOSTF,RHCPOMEAN,SO,PS(260),'IAMl(20±),FMASS(200) 1CM ±9
EQUIVALENCE (OMEANqCAYM),(SO,EXPO) ICM 20

C IGN 21.
DATA PROGRM /6H 1CM /ION 22

c 1CM 23
*C ~ ~ 'IM 24

c 1CM 25
i FORMAT(i2A6) 1CM 26
2 FORMAT( /3X,; 60HTHE StIECIF1ED STANDARD L1EVIATICO. IS NEGATIVE HENCE.ICM 27

i INCORRECT//I) 1CM 28
3 FORMAT(OF±1.Q) 1CM 29
4 FORMAT( //25X, 28H*** BASIC PARAMETERS *44*/ 20Xv 24HYIELUS - T1CM so

IOTAL (FISSION), 2±Xt E1245, 214 (Li2*5, 4H) KT/ 2OX9 24HHEIGHT OR, 01CM .3±
2EPTH OF BURST, 21Xs E12,53. 2X, 6HMETERS, 2H (ELl25o 2iH FEET) RELAXCM 32
3TIVE TO GZ/ 20X9 14HALTITUDE OF GZ, .3iX E12a5v ?H METERS/ 2OX, 1CM 33
4 ±3HSOIL CATEGORY) ION 34

5 FORMAT( J.H+ 965X,9HSILICEOLS) 1CM 35
6 FORMAT(±H+,65X,lOHCALCAREOUS) 1CM 36
7 FORMAT( 120Xt 36HPARTICLE SIZE FRE-QUENCY DISTRILIUTION/ICM 37

125X32HA LOG-NORMAL CISTR18UTION WITH *-130XPi5H MEDIAN OIAHt.TERv20XtICM 38
?E12,5,2X,ILHMICR04ETERS/.3'Xt2SHGEOMETRIC STANDAHL' DEVIATION, ?X, ICM 39
3Ei2e5/25X9 34HTHIS DISTRIBUTION WAS SPECIFIED BY) 1CM 40 .

8 FORHAT(lH4,65X.liHTHf PRCGRAM) 1CM 41
9 FORMAT~iH+4,65X,8HTHE USER) 1cm 4.2
±0 FORMAT(2014) 1CM 4.3
11 FORMAT (13X, 56HYME SCALED DEPTH OF 3URST IS BEYONC THE SCOPE OF THEICM 44

I MODEL) 1CM 45
iZ FORMAT( ±ilt 65X, 361-NOT APPLICABLE. THIS IS AN AIRBURST) 1CM 46

±3 FORMAT( //25X37H#*** INITIAL CLOUUL PROPERTIES AT H 4-E12.5,±4H SEICIM 47
IONDS *** 2CX923HA*VERAGE GAS TEI1PEkATURE38XtE±2.5,2X,i4HOEGRLES ION 48
2KELVIN/ ?OX,56HAVERAGE TEMPERAT'URE OF CONUENSErC PHASE MATERIAL IN ICM 49~
"iCLOUO,5XvEi2*5v2X,±4I-OEGREES K<ELVIN/ 20X93iHMASS OF VAPOR<IZED SOILICM 50
4. I1 CLOUD,30XEi2.5,2X,9HKILUGRAt~S/ 2iJX41HMASS CF CONDENSED PHASE ICM 51
5MATERIAL IN CLOUG, 20XE± ?.592X,9HKILOGRAtS) 1CM 52

14 FORMAT( //25X37H~** -INITIAL CLCOU PROPER7IES AT H +E12*5914H SEUICM 53
IONDS '** 20X#?3HAYERAGE GAS TEMPERATURE38XE12.5,2X,±4HLOEGREES ICM 54 t
2KELVIN/ 2OX41HMASS OF CONDENSED PHASE ICM 55
3PMATERIAL IN GLOUO,20X,Eiio5,2X,9HKILOGkAtS) ION 56

15 FORMAT( £Xt ±HLEAVII'G IbM) 1CH 57
±6 FORMAT( ±H±, 5OX, 19H* * //55x,±±HD E L F I C// 1CM 58

i 12XtiO±HT H E 0 E P 1CM 59
2A R T M E N T 0 F 0 E. F E N S tE F A L L C L T P R E 0 I C ION 60
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ST I 0 N S Y S 7 E t'//5iXi9H *4 *////43X, 36HINITlICM 61.
4ALIZATION AND CLOUD RISE MODULC/// 55X9 IIHPREPARLD BVY/ 46.'4 30HICH 62
5AT40SPHERIC SCIENCE ASSOCIATES/ 54X9 14HBEDFODIO MASS*1///25X, ICM 63
630H**** RUN IDENTIFICATION **" 3X9 12A6) 1CH 64

17 FORMAT(/3X,6OHTHE SPECIFIED MEAN PARTICLE SIZE IS NEGATIVE HENCE IION 65
INCORRECT///) 1CM o6

18 FORMAT(±HO, 9X9 89HPARTICLE SIZE DISTRIBUTION SUPPLIED IN TABULAR 1CM 67
iFORM BY THE USER (DIAMETERS ARE IN METCRS)) 1CM 68

19 FORMAT( 2OX, 24HFALLCUT PARTLOLE 3ENSITY, 21Xv El2o5o 8H KG/M44-3)ICM 69
20 FORMAT( 20X, 23HSCALEG HEIGHTS OF BURST, 3AX, E12*5t TH FEET to 1CM 70

I Ei265, SH METERS)) ION 7±
24. FORMIAT( /20X9 38HPARTICLE VOLUMHE FRECUENCY DISTiýIBUTION/ICM 72

125X32HA LOG-NORMAL DISTRIBUTION kITH -/3u0,15HHECIAN DIAMETER, 20 XICM 73
2E±Z.5,ZX,±1IliHCROMETERS/30X,28H&iEDMETRIC STANDARC DEVIAtION, T-X, 1CM 74
3E12 .5) 1cM 75

25 FORMAT(IH09X,65HPARTICLE SIZE - MASS DISTRIBUTIOý TABLE (OXAMETERSXCH 16
1. ARE IN METERS)) 1CM 77

26 FORMATI/22X7?H**** [HE CONTROL VARIABLE ARRAY, IC(J), WAS GIVEN TICM 18
iHE FrOLLOWING VALUES ****/ 19X9 2014) 1cM 79

27 FORrIAT(/20X, 36HPAFTICLE MASS FREQUENCY DISTF.IBUTIU1N/ 25X9 3iHA P01CM do
LWER-LAW DISTRIBUTION WITH -/ 30Xv i5HK-TO-MASS RATIO9 20Xe 2PEi2.SICM 61
2/ 30X# 21HEXPONENTIAL PAFAMErER, 14XI ±PE±205) 1CM 82

28 FORMAT(±HO, Il~ 63HTHE PARTICLE OISTRIBUTION A8CVE IS A SIZE-ACTIICM 83
iVITY. DISTRIBUTION) ION E4.

192 FORNAT(//5lX,±9H* 4 4 4 ,/ 1CM 85
193 FORMIAT( LOX, 33NNUMBER OF PARTICLE SIZE CLASSES :-,5/ 1CM 88

± iHO92OX, BHDIAMETER, 4X,I3HL0WEIk BOUM)RY, 5X, BHFRACTLON# 1CM 87
Z 5X,14HUPPER B3OUNDARY/) ION 88

194 FORMAT(i2XI3, 4(3XvEl2,.5)) Ict. 89
195 FOR.MAT(4'Fi0s0) 1CM 90
±98 FORNAT(/3X,56HTH4E PAfiTICLE SIZE DISTRIBUTION TA~BLE IS IMPROPERLY 01CM 91

2RDERED///) ION 92
1400 FORMAT( 20X, 73HFRACT IOIOM 93

IN OF THE TOTAL EXPLCSION ENERGY IN THE CLOUD AT THE INITIAL, TIME =ICM 94
?FG.4/ 2OX, 51HFRACTION CF^THIS ENERGY USED TO HEAT AIR ANO SOIL =ICM 95 *
3r6,4/ 20X, 37HFRACTION USED TO HEAf LIQUID WATER =F6.4/ 1CH 96
4 2OX9 37HFALLUUT SOLIDICM1 97
5IFICATION VEMPERATURE = 8.3s, 4H (K)) 1CM 98

1709 FORMAT(iH4I9X3VMCLOLC SU8OIVISI0t PARAPETERS -/ 23X, 52HNUMBER OFICM 99
I CL)UD' SUBDIVISIONS I"' THE VERTICAL (KOI) =14/ 23X, 46HPARCEL HORIGM I J0
21ZONTAL SUBDIVISION FARAMETER (IRAD) =14) 1CM ±u±

1800 FORMAT( IGN ±C2
120X22HOETONATION COORDINATrýSJiX,3HXGZLSX,3HYGZ,13X,3H*TGZI 1CM 163
244X, (Ei3. 6,3Xl) IGM 1L4

C 1CM 1)5
C 1CM 106
C ~ 4 ~IC M ±07
C 1cm :Lý8
C READ RUN IDENTIFIER 1CM 1iC9

READ (ISIN9i)DETIO 1CM 11e
C READ CONTROL PARAMETERS 1CM III

READ(!SIN910) IC 1CM ±12

C it; 113
C WRITE OVERALL TITLE C 14

WRITE (ISOUT,:16)DETID 1CM 11L5
WRIT--(ISOUT,26) IC 1CM 116

C READ IN BASIC DATA IGM 117
RFAO(IS'IN,3)W, FW9 HEIGHTt ZBRSTZ, SLDTMF, PHI %G m 18
IF(SLOTMP *EQ. 0.0 .ANO. IC(2) .EQ. 0) SL07MP=?220. 1CM 119
IF(SLOTMP .EQ9 0.0 *AND* IC(2ý .EQ. 1) SLOTMPz2800. ION 120
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40 IF(SLOTMP *LE* 0.0) CALL ERROR(PROGRM, -40, ISOU7) 1CH 121
IF(PHI *EQ* 0.0) PHI:±.0 ICM 122
REAO( ISIN,vl0)NOSTRKCI, IRAD 1CM 123
IF( NOSTR *EQ. 0 ) NOSTR=10O 1CM 124
IFP.I<I .EQ* a) KOI=15+ALOG(W) ICM 125
READO(ISIN, 3) XGZi,"GZ ,TGZ .1CM 126
IF(ICfl)-t) 210,220,230 1CM 127

C 210 A LOGNORMAL PARTICLE DISTRIBUTION IS SPECIFIED 1CH ±28
2±0 READ(ISIN93) ONS, OMEAN, SD 1CM 129

C IS A LOGNORMAL OISTFIBUTION SPECIFIED BY THE USER lCM 130
IS=o 1CM ±31
IF(DMEAN*GT, 0.0) IS±i lCM 132
GO TO 23 1CM 1.33

C 220 A POWER-LAW PARTICLE DISTRIBUTION' IS SPECIFIED ICM 134
220 READ(ISINt3)ONS, CAYtd, EXPO 1CM 135

GO TO Z3 1cm 136
C 230 A TABULAR PARTICLE DISTRIBUTION IS SPECIFIED 1CM ±37

230 PEAD(isIN,3)DNS IoN ±38
READ(XS IN,195) (OIAM(1),FMASS(I) ,1:±, NOSTW) .1CM ±3'
LD=NDSTR+i ICM 140
REAO(ISIN9195) OIAM( LC) IGN 141

C 1CM 142
C CH5C0K ORDERING OF TtýE HISTOGRAM TABLE 1CM ±43

00 215 I=2,LD 1CM 144
IFfOIA4CI) *LT9 OIAP1(I-i)) GO TO 215 IGM 145
WRITE( ISOUT,±98) ICM ±46
GO TO 200 ICM 147

2±5 CONTINUE ICM 148
23 HOS = HEICHT/Cs3C48 ICH 149

IF( DNS *EQ. 0.0 ) ONS =2.6 ION 150
RHOP~ONS~i0anl* 1CM 151

C ZSCL IS THE SCALED HCB -008 ICM 152
ZSCL = HUB /((W)**(i.0/3o4)) lCM 153

C 1CM 154
C TEST THE SCALED HOB TO DETERMINE IF SUBSURFACE, LOW AIRBURSI 1CM 155
C OR PURE AIRBURST ICM ±56

IF(ZSCL+20*0 9LT-ý0*0) GO TO 143 1CM 157
IF(ZCL *~e 80s0 GOTO 70 C 15

CALL AIRBRS 1CM 159
GO TO 95 1Cm c

10 CALL TIMEE 1CM 16±
CALL. TEMP 1CM 162
CALL MASS ICM 163
CALL. VAPOR ICM ±64
IF(IC (1)-i) 90 95 ,95 1CM ±65

C ICtI ±66
C TEST FOR ACCEPTABLE SPECIFICATIONiS OF LOGNORUVAL "ARTICLE SIZE 1CM 16~7
C DISTRIBUTION 1CM 168
9c IF(SD09l,92i92 1CM ±69
91 WRITE (ISOUT92) 1CM 170

GO TO 200 1CM ±7±
92 IF%' MEAN)94995,95 1CM ±72

94 WRITE (ISOUT,±7) 1CM ±13
GO TO 230 ICM 174

C 1CM 175
C COMPUTE PARTICLE SIZE-VOLUME (MASS) FREQUENCY F-ISTOGRA14 1CM ±76
95 CALL OSTBN 1CM 177

SSAM = SSAM - VPR 1CM ±78
C PRINT INITIAL CONDITIONS RESULTS 1CM 179

WRITE(ISOUTi,4) WvFW, IEIGHTvHOi3tZORSTZ 1CM 160
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IF( ZSCL eLT. 180o IF(IC(MM90±30i,302 ION Lai
W4RITE isour, 12) ION 182
WRITE( ISOUT, ±4 ) TME, 7MPG, SSAM 1CM ±83
GO TO 118 IOM L84

3% WRITS (ISOUT95) ION ±85
GO TO ±08 lCM 186

SC2 WRITE ( ISOUT,6) ION ±87
108 WRITE(ISOUT,±3)TMETMPGTMPSVPRSSAM ION 688
118 ZSOM=ZSCL*iJ.3O48 1CM 189

WRITE (ISOUT#20) ZSCL vZSCN 1CM ±9o
G SET FRACTION OF EXPLCSIOtN ENERGY IN THE CLOUD 1cm 191

F=s 45 1CM ±92
RPHI2±. fl-PHI 1CM 193
WRITE(ISOUTqi400) F#PHI*RPHISLDTMP ICM 194
WRITE(ISOUT,±800)XGZY C.ZvTGZ 1Cm ±95
W.RITE(ISOUT,±9) RHOF IOM ±96
IFQ(i1() -± 309, 3±0,31± 1CM ±9l

309 WRITE (ISOUT97) DNEA pSO 1CM 19o
IF ~iS)i02,±u~S,±az 1CM 199

103 WRITE (ISOUTv8) 1CM 200
GO TO 105 1CM zo±

102 WRITE (ISO(JT,') 1CM 202
±O5 RARMU =EXP(ALOG40MCAN) + 3v0*AL0G(SD)4L*2) 1CM 203

WRITE( ISOUTp24)8ARMUsSD ICM 214
WRITS(ISOUT,25) 1CM 2qs
GO TO 315S 1CM 206

V3±0 WRITE(ISQUT,27) CAYM, EXPO lcN 207
GO TO 315 ION 208

3±1 WRITE(ISOUT,±B) lCM 209
c PRINT PARTICLE SIZE DISTRIBUTION TABLE ION Z±1

CION 212
315 WRITE (ISOLJTti93)NOSTR ION 2±3

00 602 J=±,NDSTR ICM Z14
602 WRITE(ISOUT,±94)JPS(J),OIAN(J.±),PNASS(J1 ,OIAP(JI ICM 215

C CHECK IF PARTIGLE DISTRIBUTION IS OF THE SIZE-ACTIVITY TYPE 1Cm 216
IF(IC(5) *EC* 0) GO 10 603 ION 217
So=-±.O ION 218
WRITE(ISOUT926) 1CM 2±9

603 WRITE (I SOUT,±1700)KCI,9IRAD 1CM 220
WRITE (ISOUT.±92) 1CM 22±

200 WRITE(ISOUTt±5) 1CM 222
RETURN ICM 923

L43 WRITE (ISOLT,±±) ICM 224
GO TO 200 ICM 225
ENO 1CM 226
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*DEC K, AIRBRS AIRBR I
SUdROUTINE AIRBRS AIRBR 2

O AIRBR 3
C H. G. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER, 1978 AIRBR 4
C AIRBR 5
C ~ 4 ~~~IRR6
C AIRBR 7
C COMBINES FUNCTIONS OF SUBROUTINES TIME, TEMP, MASS* AND VAPOR AIRBR 8
C FOR AN AIRBURST. ALSO SETS LOGNCRMAL CEERIS PARTICLE SIZE AIRBR 9
C DISTRIBUTION PARAMETERS FOR AN AIR8URST. A GECHETRIC STANDARD AIRBR 10
C DEVIATION OF 2.8 IS ASSUMED* THE MEDIAN PARTICLE DIAMETER WAS AIRBR I1
C COMPUTED FROM EQS. (L3) AND (44) OF NATHANSET AL., JGR75, 7565 AIRBR 12
C (197)) (FOR BROWNIAN' MOTION) AIRBR 13
C AIKBR R4

c AIRBR 16
COMMON /BASIC/ W*FWZBRSTZ,HEIGHT, ZSCLSLDTMP, T.SDXGZ,YC'Z,TGZ AIRBR 17
COMMON /CONTRL/ OETIDC(2)tlC(20),IRADIRISEISINISOUTJPARN,KDI AIRBR 18
COMMON /INITL/ F, PHI, SSAM, TME, TMPG, TMPS, VPR AIRBR 19
COMMON /PARTCL/ NOSTRPRHCP,OMEANSOPS(2fO) UIAM(20i),FMASS(2001 AIRBR 20

C AIRBR 21
B 22

C AIRBR 23

C SET TIME OF THE SECChO THERMAL MAXIMUM AND THE CELFIC INITIAL AIRBR 24
C TIME (SEC) AIRBR 25
C AIRBR 26

T2M = 0.045 W*N(0*.42) AIRBR 27
TME = 56. * T2M * W4(-0.30) AINBR 28

C AIRBR 29
C SET INITIAL CLOUD TEMPERATURE AIRBR 30
C AIkBR 31

A = 68647. o* W**(-0.0131 AIRBR 32
B = -0.4473 * W**(0,0436) AIRBR 33
TMPG = A * (TME / T2i)48 + 150g. AIkBR 34
TMPS = TMPG AIRBR ;5

C AIkR3R 36
C SET MASS OF CONDENSEC PHASE MATERIAL IN THE CLOLC (KG) AIPBR 37

SSAM = 91.718 AIROR 3b
VPR 0.0 AIKBR 39
IF(IC(I) .NE. 0 .OR. CMEAN .NE. J.0) RETURN AIRBR 40

C AIRBR 41
C SET DEBRIS PARTICLE SIZE DISTRIBUTION PARAMETERS AIRBR 42
C AIRBR 43

SO = 2.0 AIRBR 44
DMEAN =3*15 AIRBR 45
RETURN AIkBR 46
END AI B. 47
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*OECK, OST BN DSTBN i
SUBROUTINE OSTBN OSIBN 2

C DSTBN 3
C H. G. NORMENT, ATMCSFHEkIC SCIENCE ASSOCIATES -DECEMBER 0976 OSTBN 4
o DSTBN 5
C ~# 4 4 # . # # OBN 6
c (JSTBN 7
C SETS UP HISTOGRAP TAELES OF PARTICLE MASS AS A FUNCTIUN OF CnSTBN 8
C PARTICLE DIAMETER* DSTBN 9
C OSTBN 10
C LOGNORMAL OISTRIBUTICN TO 100 OSTBN i±
C POWER FUNCTION DISTRIBUTION TO 2JO OSTBN 1.2
C TAB3ULAR DISTRIBUTION TO 300 OSTBN 13
C OSTBN 14
C EQUATION 2E*2*23 OF NBS-AIIS 55 HANOBOOK IS USED TO COMPUTE THE OSTBN 15
o PROBABILITY FUNCTICN ARGUMENT FRGM THE RATIOhAL FOLYNOMIAL OSTBN 16
C APPROXIMATION TO THE NORMAL PROBABILITY FUNCTICN. DSTBN 17
C OSTON 18
C 4. # .#* isrn19

CDSTBN 20
COMMON /CONTRL/ OETIC(±2),IC(20),IRALCIRISEISINISOUTJPARNKOI OSTBN 2±
CO4MON /INITL/ Ft, PHI, SSAM, THE, TMPG, TMPS, VFR DSTBN 22
COMMON /PARTCL/ N0STRRHICPDMEANSDPS(20D),OIAM(20i),FMA.$S(200) OSTBN 23
EQUIVALEN4CE (DMEANCAYM),(SD,EXPC) OSTBN 24
DATA PROGRM, PI/ 6HCSTBN 9 3.141i592654/ OSTBN 25

o OSTON 26
C 27

o STBN 28
TA(X)=SQRT(ALOG1i.O/X**2) OSTBN 29
APX(X)=TA(X)(*i57C825*AXOu,138T()*) D STBN 30
i~*~o378T()Oi96*AX*2LC1L*AX*3 DSTBN 31

COSTBN 32

LO=NOSTR~i DSTBN 33
IF( ICCi )-Ii. 00 201, 300 OSTBN 34I

100 IF(OMEAN)iii,111,ii2 DSTON 45
1±i DMEAN=0.'.07 OSTBN 36

SO=4. 0 OSTBN 37
112 IF(NOSTR-i)i0i,±0i, 102 OSTBN 38
101 PS(i.)=0EANla1.E-6 OSTBN 39

C5=s9**5 OSTBN 4.0
0IAM(i)=DMEAN*C5*1.0E-E DSTBN loi
0IAM(2)=OMEAN/C5*i.OE-6 DSTBN 4Z
PMASS (l)=i0 D~SIBN4'3
GO TO 4ý11 DSTBN 14 4

1L. 2 B3ARMU=ALOG (DPEAN) DSTBN 4.5
SIGMA=ALOG(SO) OSTBN 4s6
r3A.RMU=BARMU+3 .*SIGMA**2 (JSTON '47
FRAO,=i. I/FLOAT(NOSTR~ UASBN 40
0O 1J3 NO=1,NOSTP IJSTBN 4.'

103 FMASS(NO)=FRAC OSTBr4 50

no iV. IivNH OST3N 52
PRB=FLOAT (I) *FRAC OSTRN 53
OIAM(I+i)=BARMU4APX (FRB) *SIGMA 0'. T 3 N 514
J=NOSTR-I+ 1 DS3TRN 55

104 flIAM(J)=3ARMU-APXCPR8i[MSIGMA DSTaN 56
C 03TBN 5 I
C FOR THE 2 EXTREME I'TERVALS THE AVERAGE CIAMETER 1S DSTB3N 58
C ASSUIED TO BE AT HALF A MASS FRACTION FRCMk ZERO ON CNE USTON ~9

C I65
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PR3=FRAC 2.0 OSTBN 61
PS(l)=BARMU4APX(PR8)*SIGl4A DSTBN 62
PS(NDS!R)=8ARMU-APX (FR8)*SIGMA DSTBN 63
OIAMUt) =2o*PS(1) -0 1A?, (2 ) DSTBN 64
DIAI4(LD )=?.*PS (NOSTR)-DIAM (NDSTR) OSTBN 65

DSTBN b66
C CALCULATE MEAN DIAMETERS FROM BOUNDARY VALUES OSTBN 67

t~J=NOSTR-i. OSTBN 69

OIAM(LD)1EXP(IAM(LCI DSTBN 76
GO5 T400 10 Ut STBN 77

200 PSIF(EXPO*(E 4.0) C3AL~L+ ERO(RGM -0,IOT STBN 72
107 LOA 0018 (iNDSTR~ OSTBN 73
FRAC(I.=XIIA~) 0/ANE DSTBN 80

205 FMSSI=EPPS(IzFRAC- OSTBN 72

POWI.J/(4.r.EXP(DAlLl OIO- STBN 763
GOM TO 400 fA/PIRO~AMPW)~O USTI3N 747
DO 236 IJ=±NDSTR) ISTBN 75
FAC=IJ O/AN DSTBN 86
PSnoDSTR)CiNINS.5 4 FO USTBN 88

20 IFAMS(L)=PS(NSTR D~/IMNSR STBN 89
POD=i.OSTR-i E~j OSTBN 90

00 206 IJ=itNDST USTBN 65

2Q7 PSA(IJ)=S r(0AMJ) ** IA*M(IJ4i DSTBN 92
PQ DTO )[MN05*D 40 STBN 83

300 0 30± =PSNOSTR)*/IMNSR OSTBN 94
3(j S(I)SOTRDiA(O1MIil± D.- STBN 95

00 207 IJ=i,ND USTBN 96
307 PSIM(J)=S.0E-6DOAM(IJ)01MI i) DSTBN 92

400 RETU0N OSTBN 98
END OSTBN 99
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OECK, MASS MASS I
SUBROUTINE MASS MASS 2

C MASS 3
C H Go. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER 197e MASS 4
C MASS 5

C MASS 7
C ESTIMATES MASS OF FALLOUT IN THE FIREBALL FCR A SURFACE, LOW MASS 8
C AIRBURST OR SHALLOW '.UBSLRFACE BURST. MASS 9
C MASS ±0
C li.# ~ #4 1
C MASS 12

COMMON /BASIC/ W,FWZBRSTZHEIGHTZSCLSLOTMP, TMSOXGZYGZTGZ MASS 13
COMMON /INITL/ F, PHI, SSAM9 TME9 TMPG, TMPS, VFR MASS 14

C MASS ±5
C j . 6
C MASS 17
C HO8 OR 008 MASS 18

IF(HEIGHT) 2309240,2L40 MASS 19
230 0=2,18i595 MASS 20

Q=-ZSCL MASS Z±
Rzlo125E÷0 2(7o55E-01)*Q-(9.6E-06)*(Q**3,0)- (g*1E-i2) (Q**5,0) MASS 22
S=3427Et0i+(8.51E-O±)*Q-(2.52E-05)(Q*3.9J)+(±,78E-1O) (Q*'5.0) MASS 23
SSAM= D•((W)**13.0/3.4)) 4 (R**2,O) S MASS 24
GO TO 250 MASS 25

240 E=O,07740685 MASS 26
SSAM=E*((W)**(3.-/3,,4))*(C(±8iO-)ZSCL)**2,0)*(366,0+ZSGL) MASS 27

250 RETURN MASS 28
END MASS 29

•OECK, VAPOR VAPOR I
SUBROUTINE VAPOR VAPOR 2

C VAPOR 3
C H. G. NORMENT, ATMOSFHERIC SCIENCE ASSOCIATES - DECEMBER 1976 VAPOR 4
C VAPOR 5
C R 6
C VAPOR 7
r' C-STIMATES PORTIOý CF FALLOUT MASS (CALG, BY SR PASS) IN THE VAPOR 8
"C VAPOR STATE AT THE INITIAL TIME VAPOR 9
C VAPOR 10
C li I4 ~
C VAPOR 12

COMMON /BASIC/ WFWZBRSTZHEIGHTZSCLSLOTMP,TMSOXGZYGZTGZ VAPOR 13
COMMON /CONTRL/ OETIO(fZ),IC(20),IRAOIRISEISINISOUTJPARNKDI VAPOR 14
COMMON /INITL/ F, PHI, SSAM, TME, TMPG, TMPS, VPR VAPOR 15

C VAPOR 16
C 1 # ~ * 4 # ~ #* 7
C VAPOR 18
C BRANCH ON THE BASIS CF SOIL CATEGORY -SILICEOUS TO 00, VAPOR 19
"C CALCARFOUS TO 20C VAPOR 20

IF(IC(2))iJ0,i00,200 VAPOR 21
C VAPOk 22
C IS THE COMPUTED VAPCR TEMPERATURE HIGHER THAN THE SILICEOUS SOIL VAPOR 23
C ROILING TEMPERATURE VAPOR 24
i0C IF(TMPG-300o0,ll20t,20•ll0 VAPOR 25
110 VPR=SSA9M .O00015*(TMPG-3O00 .) VAPOR 26
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GO TO i30 VAPOR 27
C VAPOR 28
C IS THE COMPUTED YAPCP TEHPERATURE HIGHER THAN TI-E CALCAREOUS SOIL VAPOR Z9
C BOILING TEMPERATURE VAPOR 30

2-00 IF (TMPG-3i0l0 )I20v,120,tl15 VAPOR 31
115 VPR=SSA M*O. Q00 15* (TMFG- 3 10 j 1) VAPOR 32

GO TO 130 VAPOR 33
120 VPR=, C VAPOR 34
"17C RETURN VAPOR 35

END VAPOR 36

4 OECK, TEMP TEMP i
SUBROUTINE T-NP TEMP 2

C TEMP 3
C. H. G. NORMENT, ATMOSPHERIC SCIENCE ASSOGIATEb - DECEMBER l-47b TEMP 4
C TEMP 5

C TEMP
C ESTIMATES TEMPERATURES OF CONDENSED AND VAPOR PHASE FALLOUT IN TEMP 8
C THE FIREBALL AT THE INITIAL TIME, TEMP 9
C TEMP 10

C TEMP 12
COM4MON /BASIC/ W,FWZBRSTZ,HEIGHTZSCLSLDTMP,IMSD,XGZ,YGZ,TGZ TEMP 13
COMMON /INITL/ F, PHI, SSAM, THE, TMPG, TMPS, VFR TEMP 14

C TEMP 15
C T E* M4 #**TEP j b
C TEMP 17
C COMPUTE VAPO. TEMPEkTLIRE TEMP 18

O=ZSCLW** (-.03921) TEMP 19
,T M='], 37*(I'o•5/0oO37)* (QliSO,))*(W**(O,49-(0.07O/i80o.))) TEMP 20

" ~~~~A=598 0,'•(( io i5) 4••(O/±S.) ) ((W)'••(- ., 39•8 b.3j26374 O/i8U,0O) ) TEMP •I

B=-0.4473*(W 4T(E.M'43E0)) TEMP a2
TMPG.ACTME/TZM) Ei+150O.0 TEMP 23

C TEMP 24
C COMPUTE TEMPERATURE OF CONDENSED PHASE MATTER TEMP 25

TMPS = 110o ALOGOWT + 1001. TEMP 26
RETIIRN TEMP 27
END TEMP 28
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#OECK, TIMEE TIMEE i
SUBROUTINE TINEE TIHE.E 2

C TIMEE 3
C H. G. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES -CECEMBER 1976 TIMEE 4
C TIE 5

c TIMEE 7
C SETS TIME (RELATIVE T0 OET0NATION) OF THE INITIAL CONDITILONS TIMEE 8
C SPECIFICATIONS TIHEE 9
C TIMEE 16i

C TIMEE 12

COMMON /6ASIC/ WFý.,2BRS1ZHEIGiATZSCLSLDTMFWtSOXGZ,YGZ,TC-Z TIM~E 13
COMMON /INITL/ F, P1-I, SSAM, THE, TMFG, TMFS, VFR TIMEE 14

C TIMEE 15
C #(# 44 TME16
C TIMEE 17

Q=ZSCL*W*#(-.Q3'32i) TIMEE 18
T2=~O7((*4/.3 -*Q10))(W**(0.49-(0.O7*O/±8Ud ))) TIMEE 19
TME=(56o.aT2M)/(W**(C93)) TIMEE 20
RETURN TIMEL 21
END TIMEE 22

4*DECKPATMR ATMR I
SUBROUTINE ATMR ATMR 2

C ATMR 3
C H. G. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - ECEMBER 1978 ATMR. 4
C ATMR 5
C .~~~6
C ATMR 7

4'C ATMR READS IN ATMOSPIFER.E TABLES ATMR 8
C ATMR 9
C ATM1OSPHERE TABLE GLC!SARY- UNITS ARE FOR THE SCALED ENTRIES ATMR. 10
C ATMR 11
C £ ALT - ALTITUDE ABCVE MSL (METERS) ATMR 12
C 2 ATP - TEMPERATURE (DEGREES KELVIN) TR1
C 3 PRS - PRESSURE (PA!CALS) ATMIR 14

C 5 RHO - DENSITY (KGP./M**3) ATr4R 16

C 6 ETA - VISCOSITY (KGM/(M-SEC)) AM.1

C KATM=ICC4) IS THE ATMC!PHER DATA PRINT CONTROL ATMR 19

C

c ATMR 22
COMMON /ATHOS/ NAT* ALT(256)t ATP(25E6)t PRS(2SE)s PLIIC25i6)9 ATMKw 23

I RHO(256), ETA(256)i, NHOOO, ZVU.00), VX(±.J,I VY(±JJ) ArMR 2'.
COMMON /CONTRL/ DETIO(i2),IC(20DiIRAU,1RISEISIIý,ISOUTJPARNKDI ATMF%. 25

C ATMR 26
OI4ENSION FMT(12),SCALE( 8),ATMSUd(b),ATý'ZklO(b),ATMMAX(6),AP(6) iATMR 27
DIMENSION ATID(i2) ATMR 26
DATA PROGRM/6H AT1PR /9, ALIl1IT/lt,9~99./ ATMiý 29
DATA ATMSUB/-±JOC*,2S4.b59.±±39EE,77.,1#. 4,±aUe- /ArIR

SATMR ý2
CATMR ~3
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20 FORMAT(2GI4) ATMR 34
30 FORf4AT(i2A6) ATMR 35
40 FORMAT(8Fi0CG) AtHR 36
44 FORMATtiHi) ATMR 37
46 FORMAT( 20X,28HATMCSFHERE IDENTIFICATION -12AE//) ATMR 38
47 FORMAT( 37Xvi0H ATM CSPHERE,51X//7X,3HAL7,1X,3HATP, iiX, 3HPRSlI1X,3 AT MR 39
iHRLHviiX,3HRHO~liX, 31ETA) ATMR 4.0

48 FORMAT( i4(6(2XEl2o5))) ATMR 41
C ATMR 42
C ~ R43
C ATMR 44

READ(ISIN, 30)ATIO ATMR 45
KATM IC(4) ATMR 46
IF(KAT4 *GT. a) WRIYE(ISCUTj44) ATMR 47
WRITE (IS OUT 46)A TI 0 ATMR 48
IG009 ATMR 49
NBRNCH ± ATMR 50
WATCOR= (t.-18./290)/10.0. ArMR 51

C ATHR 52
C READ OBJECT-TIME FCRMAT ATMR 53
C ATMR 54

READ (1SIN, 30)FMT ATMR 55
C ATMR 56
C READ SCALE AND ACJUSTMENT FACTORS ATMR 57
c ATHR 58

READ(ISIN,40) SCALE ATMR 59
00 90 1zi,6 ATMR 60
IF(SCALE(I) )90,9i,90 ATHR 61

91 SCALE(I)=io ATMR 62
90 CONTINUE ATMR 63

C ATMR 64
C READ ATMOSPHERE DATA SEQUENCE INOICIES ATMR 65

REA~D ISIN9 201NlyN29 h3,N4, N5,06 ATMR 66
C ATMR 67
C READ ATMOSPHERE TABLE ENTRIEl;, SEQUENCE AND ADJUST THEM TO THE -ATMR 68
C PROPER "NITS, AND WHERE APPROPRIATE COMPUTE THOSE ENTRIES NUT AT MR 69
C PROVIDEU IN THE INPLlo ETA NEEC NOT BE INPUT* EITHER PRS OR RHZATMR 70
C (BUT NOT BOTH) NEEDS TO BE INPUT. ATMR 11

ATMR 72
I=a ATMR 73

100 READ(ISIN,FMT)AP AT MR 74
IF(AP(141) *GE. ALIP'IT) GO TO 1.5 AT MR 75

1 =I+1ArMR 76
ALT(I)=(AP(Nvi)*SCALE(7))*SCALE(i) ATHR 17
ATPCI)=(AP(N2I+SCALtA8))*SCALE(2) ATMR 78
PRS(I)=AP(N3)'SCALE (!) AMTR 79
RLH(I):AP(N4)*SCALE (4) ATMR 80
RHOlI)=AP(N5)'SCALE (5) ATMR 81
ETA(I)=AP(N6l*SCALE (E) ATMR E2

C ATMR 1,3
C ARE SUCCESSIVE TABLE ENTRIES IN CRDER UF INCkEASING ALTITUDE- ATMR 64

CATMR 85
C IF(I.EQ91) GO TO 70 ATMR 86

IF (ALT(I)-ALT(I-1.fl 459451,70 ATMR 87
45 IRROR=-45 ATMR CA8

WRITE(ISOUT940) ALT(I), ALTtI-i) ATMR o9
GO TO 13l) ATMR 90

70 IF(ETA(I) 9GT.0e0) GC TO 1070 ATMR 91
ETA(I)=1.458E-6#ATP(I)*41.5/(110.r.4IATP(I)) ATMR 92

1070 IF(PRS(I)*GTo0.0) GC TO 73 ATMR 93
70



IFCRHOCI.GT.0.a) GC TO 72 ATMR 94
71 IRROR=-71 ATMR 95

GU TO 130 ATMR 96
72 ES= 611.*(2T21*/ATP(IJ))#5*i3* EXP(25e*(ATP(I)-273e )/ATP(I)l ATMR, 97

PRS(I)= 286.79* RHO(I)*ATP(I) +ES*RLH(I)*WATCOR ATMR 98
GO Tn 100 ATMR 99

73 IF' HO(I)*GT*0*0) GO TO 100 ATMR, 100
ES" 6ii**(2739/ATP(I))**5ol3+ EXP(25**(ATPfI)-273s )/ArP(I)) ATMR 10i
RHO(I)= (PRS(I)-ES'4RLH(I)*WATCOtR)/(286.79*ATP(I)) ATMR 102
GO TO 100 ATMR ±0.3

c ATMR ±04
J'5 NAT=I ATMR 105

C ATHR 106
C DETERMINE IF THE TABLE MUST BE EXPANDEU TO 256 ENTRIES ATMR 107
C ATMR 108

110 IF(NAT -25 6)1±40,pi1lql20 ATMR ±09
C ATMR 110
C 111 THE TABLES 0O NOT NEED EXPANSION. CHECK TO LETERkINL IF THE ATMR, 111
C TABLES HAVE THE PROPER BCUNORIES. ATMR ±12
C ATMR, ±13

iii IF(ABS(ALT(1)+ itjOO.)*LE.1.) GO TO 1±3 ATMR ±14
1±2 IRRO.R=-112 ATMR 1±5

G~O TO 131' ATMR 1±6
1±3 IF(A3S(ALT~ti~-5*E4).LE.57*) GO TO 115 AM i
114 IRRO,ý=-114 ATMR 1±8

GO TO iZ^, ATMR 1±19
CATMR £120

C 115 THE TABLES HAVE THE PROPER SCUNDRIES* CHECK TO CETERHINE IF THE ATMR, 121
c ALTITUDE INTERVALS ARE ALL. 203 METERS. ATMR ±22
C ATMR 123

115 DO 116 I=29 2956 ATMR 124
IF (ABS (ALT (I)-ALT(I-1)-2C0. )sGT.2*) IF(NBRNCH-1) ±409:L40*137 ATMR 125

1±6 CONTINUE ATMR 126
GO TO 270 ATMR 127

±20 IRROR=-12'J ATMR, 148
±30 CALL FRROR(PROGRMtIRROR, ISOUT) ATMR 129I
137 IRiF -137 ATMR 130

GO 1133 ATMR 131
C ATMR 132
C 140 THE TABLZS NEED EXPAtSIOý OR INTERVAL ADJUSTMENT ArMR 133
C ATMR 134

140 REWIND IRISE ATMR 135
C ATMR 136
C DO THE TABLES BEGIN AT -10JO METERS- ATMR 137
C IF NOT MAKE AN ENTRY AT -10.20 METERS FROP THE AROC STANDARD ATMOSSATMR 138
C ATMR 139

IF(Al3S(ALT(1)+±900o) *GTo 1.) GO TO 150 ATMR 140
ALT(13=-i003. ATAR 14±
GO TO 20O ATNR ±42

15C WRITE(IRISE)ATMSU8 ATMR ±43
160 IGG=IGO+i ATMR 144

C ATMR 145
C CO THE TABLES HAVE AN ENTRY AT 0 METERS- ATNR 146
C IF NOT MAK(E AN ENTRY AT 0 METERS FRCM THE ARCC STANOARD ATMOS.ATMR 147
C ATMR 148

IF(ALT(i) *LEa D*CC1)GO TO 203 ATMR 149
WRITE (IRISE )ATMZRO ATMR 150
IGO=IGO+i ATMR 151

C ATMR 152
C STORE THE INP~UT TABLES ON TAPE ATMR 153
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o ATMR 154~

200 00 2±0 I=±,NAT ATIMR 155
21 WRITE(IRISE)ALT(I),ATP(I),PRS(I),RLH(I),RHO(IJETA(I) ATMR 15b

o ATHR 157
C 00 THE T A3LL1S H AVEF AN ENTRY AT 3J.E1-" MEtTERS- MTMR A-56
o IF NOT MAKE-- AN ENITRY AT 5j C'? ETEkýS FN0Cý THE AFCC STANUARO ATMOS. ATMR 159
C ATHR 160

IF(ALTCNAT ) .GE. 5.E4) GO TO 220 ATMR ±6±
IFfASSCALT(NAT )-5&,E40.LE*5fi.)GO TO 226 ATHR 162
WRITE (IRISE)ATHMAX ATMR 163
NAT=NAT +± ATMR 164

oATMR 165
C INITIALIZE FOR THE TABLES EXPANSION ATMR. ±66
c ATMR. ±67

220 REWIND IRISE ATMR 168
NAT=NAT +IGO ATMR ±69
IF(NAT -256)222,222,221 ATMR 170

22± IRROR=-22± ATMR 171
GO TO 131 MrMR 112

222 OALT=200. ATHR 173
NA=± ATMR, 174
READCIRISE)ALTtt),ATP(1),PRS(±),RLH(z),RHOC±),ETA(±i' ATMR, ±75
Atr-ALT( 1) ATMR 176
A2=ATP(l) ATMR 1177
A3=PRS (1) ATMR 178
A4=RLH( 1) ATMR 1793
A5=RHO( ±1 ATMR 180
AS=ETA( ±1 ATMR 18±

o ATMR 182
C EXPAND THE TABLES TO 256 ENTRIES IN 20V, METERS INTERVALS IN ATMR ±b3
o ALTITUDE FROM -1ý00 TO 50000 METERS BY LINEAR INTERPOLATION ATMR 184

KC FROM THE INPUT TABLES ATMR ±,85
C ATMR. 186

00 260 1=2,256 ATMR 187
ALTCI)=ALT(I-±),OALT ATMR ±88

225 IF(A±.GE.ALTCI))GO TO 250 ATMR 189VIF(ALTC 1)-Al .LT# 2.) GO TO 250 ATMR, 190
NA=NA+± ATMR 19l
IF(NA T - NA .GE*L)GC TO 240 ATMR £92

230 IRROR=-230 ATMR 1.93
GO TO ±3u ATMR 194

240 READ(IRISE) AliA2,9A3,9A49,ASA6 MTMR i-ds
GO TO 225 ATMR 196

250 TERP2 DALT /A±I- ALT (I -±)) ATMR 197
ATP(I)=ATP(I-±)tTERF4(A2-ATp(I-1)) ATMR. 198
PRS (I)=P ý6(I -±i)4'rER P4*(A 3-PkS (1- ) ) ATMIR 1 .

¶L(hr~(1-) +T>Sý' (44-RLHCI-1f))l AT'-1 '

H) J(I rlO (1-1)+E7IFPP4 (A 5MLHU(1-1)) ATh'.R t-1
ýTACT) = 7?4 N 4!) 4 P,(A -EACI- N) ATMR c~t2

262 CONTINUE ATHR 2 -ý3
NAT=256 ATMR Cý4
NBRNCH=2 ATIIR 2Q5
GO TO Ill ATMR 206

27¶' IF(KATM .EO. 0) RETURN ATMR 207
WRI TEc (I SOU T, 41) ATMR 2Z8 28

WRITE(ISOIJT,4b )(ALT(IhtATP(I),PRSCIUNRLH(1),RHC(I),ETA(I), ATMR 2ý9
1 I=KATMNAT,KATM) AIMR 210
RETURN ATMR 21±
END ATMR 212

72



*OECK, SHWIND SHWIN i.
SUBROUTINE SHWINQ. SHWIN 2

c SHWIN 3
c H., Go NORMENT, ATMOSFHERIC SCIENCE ASSOCIATES -DECEMBER 1978 SHWIN 4
C SHWIN 5
C HIN6
C SHWIN 7
C READS IN SHOT TIME WIND DATA ABOVE GROUNC ZEFO SHWIN 8
C I'HLSE WINDS ARE USDE TO COMPUTE WINO SHEAR EFFECTS ON CLOUD RISE SHWIN 9
C AND TO TRANSPORT THE CLOLO AND FALLOUT WHILE THE CLOUD RISES AND SHWIN 10
C STABILIZES* SHWIN li
C SHWIN 12
C 14 ~~ *** 3
C SHUIN 14

COMMON /ATMOS/ NAT, ALT(256), ATP(256), PRS(256), RLH (256), SHWIN 15
£ RHO(256)9 ETA(256), NHODC, ZVUDU0)9 VX(±0ti, VY(iJD) SHWIN 1.6
COMMON /CONTRL/ DETIO(i2),IC(20),IRAO,IRISE,ISTN,ISOUT,JPARN,KOI SHWIN 17

C SHWIN 18
INTEGER FORM* METEOR9R ESOLV SHWIN 19
DIMENSION SCALE(5),AP(3),FMTfi2) SHWIN 20
DATA ALIMIT , RADC , PROGRM s METEOR sRESOLV SHWIN 21

£ 999999e 9oD1745.329259 6HSHWIND9 4HMETE v 4H-RESO /SHWIN 22
C SHWIN 2S3

i FORMAT'2014) SHWIN 24
2 FORMAT( iHi, 37X9 ±1I-SHOT-TIME WINO 1JATA// i9X, 8HRAW UATA, 36X9 iSHNIN 25

14HPROCESSED DATA// 8Xt 1HZ, 9X9 ±OHVX OR DIR., 3X9 i1HVY OR SPEEO,SHWIN 26
2 14X, iHZ, 12X, 2HVX, 12X* 2HVY/) SHWIN 47

3 FORM~AT( 3(X1E±.) HWIN EA
FC. FO14' ( !H+, t.7X, 3 (2X,!l. )) '-,HWlN -9

~3FO~l1AT( lH,, 9X, 3%ShSUT-iIWEz WINDS HAVE. NOT BEEN SPtCIFILED) SHWIN 3-)
6 FOiýMAT( 3FI.'ý*) SHWIN v-i
7 FORMAT( 12A6) SHWIN 32

8 FORMAT(6x, A4.) SHWIN 33
c SHWIN 34
C ~ HIN35
c SHWIN 36

NHOOO=0SHWIN 37
TRNS=0. SHWIN 38

COPY IN DATA TYPE INDICATOR AN[ FORMAT SHWIN 39
READ(ISIN,8) FORM SHWIN 40
REAO(ISIN,7) FMT SHWIN 41
WRITE (ISOUT92) SrIWIN 42

COPY IN WINDODATA SCALE FACTORS AND DATA POINTERS SHWIN 43
READ(ISIN,6) SCALE SHWIN .44
REAO(ISINgi) Ni, N2, N3 SHUIN 45
D0 9 I=193 SHWIN 4s6

9 IF( SCALE(I) *EQ. 0.0 ) SCALECI) i.0 SHWIN 47
IF(FORM *EQ* METEOR) TRNS=SCALE(3)*SCALE(5) - 8.SHWIN 48

COPY IN WIND DATA SHWIN 49
100 READ( ISINF MT) AP SHWIN 50

4IF(AP(N1) *GEs ALIMIT) GO TO ZJ0 SHWIN 51
MHODO =NHODOO* SHWIN 52

COPY OUT RAW WIND DATA SHWIN 53
WRITE(ISOUT,3)AP(N1), AP(N2), AP(N3) SHlWIN 54

10 IF(NH0OD .GT* 1Ol) CALL ERROR( PPOGRMv -jut ISCUT) SHWIN 55
COMPUTF SCALED WIND DATA SHWIN 56

7V(NHODO) =CAP(Ni) + SCALE('i))*SCALE(l) SHWIN 57
IF(FORM .EQ* RESOLV) GO TO 15 SHWIN 58
VX(NHO00)=AP(N3)*SCALE(2)*SIN(F.ADC'V(AP(N2)*SCALE(3) + TRNS)) SHWIN 59
VY(NHODO)=AP(N3)*SCALE(2)*COS(RAOC4 (AP(N2)*SCALE(3) + IRNS)) )HWIN 6J
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GO TO 50 SHWIN 61
15 VX(NHODO)=AP(N2$*SCALE(2) SHWIN 62

VY(NHOOO)=AP(N3)'*SCALE(2) SHWIN 63
COPY OUT SCALED WINO DATA SHWIN 64

50 WRITE(ISOUT,4)ZV(Nt4000),VX(NHOOO), VYiNHCDO) SHWIN 65
GO TO 10.O SHWIN 66

2() IFINHODJO *GT. ~)RE7CRN .Aýw :14 E.7
WRIT-:(T!;oUT ,5) JHWI." -ý

4 TU., N SHý4 1N 6'ý
END SHWIN 70

*DECKCPFR CPFR I.
SUBROUTINE CPFR CPFR 2

C CPFR 3
C H. G. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES -DECEMBER 1.978 CPFR 4
C CPFR 5
C 444444444444444444 44 4 

4 4 4 ~PR 6
C CPFR 7

*C CPFR COMPUTES PARTICLE FALLOUT RATE CPFR 8
C GPFR 9

C CPFR ii
COMMON /CLOUD/ CHANGECM LR ,C2 9C3 2C6 ,OEK quRM ,CPFR 12 .

1. 05 ,0ST ,0STO vOS~i 90ST2 *UT VOU ,OWT ,') , CPFR 13
*2 OZ , ED ,EK ,EPS tES ,HLk ,KS , KSV , MWYA ,CGPFR 14

3 N ,NNN ,P OPW 9R ,RA ,RL 9RM ,RZT ,CPFR 15
4 S ,SAVE ,SHAPE ,SMALLT9T ,TE fU qv ,WT ,CPFR 16
5 X 9XE ,z ZBFR ,ZLMT 9SPARE GPFR 17
COMMON /CO NTRL/ DETIC (12) vIC (2 0),9IRAO, IRISE vIS INI1SOUT, JPARNiKOI CPFR 18
COMMON /PARTCL/ NOSTR,RHCP,DH4EAN,SO,PS(20g,UIlAel.201),FMASS(2aU) CPFR 19
COMMON /TABLES/ f'CX, CX(50,iC), GOPST(iJ,100) CPFR 20

C. CPFR 21.
DIMENSION Y(200i',CG(200) CPFR 22
EQUIVALENCE (Y(1),GCPST(i)), (CG(2.),GOPST(201)) CPFR 23

C CPFR 24
903 FORMAT (1H2////////// CPFR 25

1 20X3OHNEGATIVE PARTICLE DENSITY /113CPFR 26
758 FORHAT(2.Hi24X73H* CPFR 2?

1* 22XZ?, 76HPARTICLE SETTLING RATES ARE INACPFR 28
2CCURATE. DAVIES NUMEER IS TOO LARGE FOR THE 13, 8H TH SIZE// Z'.XCPFR 2 9
3 73H*~ * 4~ 44 4 44

4 GPFR 30

444:::::44444 CPFR Si1

C~ 33
A.C CPPR 34
AC TEST FO., IMFOSSIBLE PARTICLE CPFk 35

00 9j J~iNDSTR jFr ~6
IF(Y(J)) 9cGt ,!q 9 .7

r 0 'T 1 iU iAS ,
GO TO 9' L F~ ?9

12 WPITE(ISOUT#-03) CPFk 4U
MWYA =3 CPFR 42.
GO TO 008 CPFR 42

90C CONTINUE GPFR 43
C CPFR 44
C COMPUTE PARTICLE FALLOUT RATES CPFR 4+5
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C CPFR 46
VTS= is 458F-6*T' i* !/Q (1 0. 4T) CPFR 41
00 3 J=£,NOSTR GPFR 46
CALL SETTLE(PS(J), RIOP, RA, VIS, Tt Ps CG(J)t IACCR) CPFR 49
IF(MWYA*EQ* I *ANC. IACCR *NE& 0f WRITE(ISCUT9758) J CPFR 50

3 CONTINUE CPFR. 51
C CPFR 52
C COMPUTE OVERALL LOSS RATE OF FALLOUT FROM THE CLOUD AND ADJUST CPFR 53
C IN-CLOUD PARTICLE CON~CENTRATIONS CPFR 54
C CPFR 55

CMLR=O.p CPFR 56
A= 3.14l59274K**2*DS7 CPFR 57
DO i J=i,NOSTR CJPFR 58
0=0 .52359686PS (J)** 3 CPFR 59
D=A*GG(J) CPFR 60
CMLR=CMLR4C*D*Y( J) CPFR 61

I Y(J)=Y(J)4(±.-D/V) CPFR 62
CMLR=CMLR*RHUP/O Sr CPFR 63

008 RETURN CPFR 64

END CPFR 65

*DECK, ORM ICRM ±
SUBROUTINE CRM GIRM 2

C CRM 3
C He Go NORMEN'(9 ATMOSPHERIC SCIENCE ASSOCIATES -DECEMBER 1976 CRM 4
C CRM 5
C ***** ~ ~ 'CRM 6
C CRM 7
C COMPUTE i'HE DYNAMIC CLOUD RISE CRM 8
C CRM 9
C THIS CODE CLOSELY FCLLOWS THAT OF HULdSCH# *THE CEVELOPMENT OF A GRM. ic
c WATT i-ý.7FACý-93U9ST FALLUjUT %AJCEL - THý -,E 4vO - ~.Ii OF T*HL GCo i1
C tATU9lC 'L0UrJ' ,USNRCL-TF-,-74 (2,) IAP+) LWL TUr"0L.J'I4E,Fq A 12

c TOQKQýAL CIPCULATIClý AND OIP~I~OF FALLOUT FFOM THE kiSING C0.l 13
C ~NUCLEAR CLOUD#, USNRDL-TRi051. (5 AUGUST £966). THE HUEOSCH MODEL R M £4

C HAS 3EEN MODIFIED AS DESCRIdED BY NURMENT, @VALIDATION AND GRM Is
C REFINEMENT OF THE DELFIC CLOUD RISE MODULE', DNA 432OFti5JAN1977) GRM £6
C CRM 17I.C ~ # *########~1.8

C CRM 19
COMMON /CLOUD/ CHANGE,CMLR 9C2 ,C3 tCb 90EK ,DRM ,CRM 20

I OS 90ST vDSTO ,0STI 90ST2 90T toU 90Wi tax 9CRM 2£
2 OZ ,ED ,EK 9EPS 'ES tHLR ,KS 9KSV ,MWYA 9CR#I 22
3 N ,NNN op ,PW 9R 9RA ,RL ,RM ,RZT ,CRM 23
4 S ,SAVE ,SHAPE 9SMALLTT ,TE ,u ,V vWT 9CRM 24
5 X ,XE tZ ,ZPFR ,ZLMT ,SPARE CRM 25
COMMON /CONTRL/ DETIO(±2),IC(20),IRAOIRISEISIN,ISOUTJPARNKOI CRM 26
COMMON /PARTCL/ NDS7RPRHCPDMEANSOPS(200),DIAM(201),FMASS(2Og) CRM 27
COMMON /TABLES/ MCXv CX(50,£O)9 GDPST(l0,±00) CRM 28r

C CRM 29
DIMENSION Y(230) CRM 30
EQUIiALENCE (Y(i),GCCST 1£)) CRM 3£

C CR11 32
C ##444$# 33
C CRM 34
C COMPUTE THE PARTIAL FRESSURE OF THE WATER VAPOR IN THE CLOUD GRM 3
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c CR11 36
35 P4=P*X*29./(189.29@.X) CRM 37

C CR11 38
C COMPUTE SATURATION WATER VAPOR PRESSURE AND CLOUD AIR MASS CR11 39
C CR11 40

PA--RM/V*(1.+X)/(I*+X*S4WT) CR11 42
C CR11 43
C WET OR DRY EQUATIONS CR11 44
C CR11 45

GO TO (150q1531vi53i)jN CR11 46
150 IF(ES-PW)i52,152vi531 CR11 47

C CR11 48
C STORE VARIABLES(KSV=1) OR R'ESTART AT PKEVIOUS TIME STEP (KSV=2) GRM 49
C CR11 50

152 KSV=2 Ci:PM 51
1532 CALL RSTR CR11 52

9 VTE11PY=V CR11 53
C CR11 54
C INTEGRATE CR11 55
C CR11 56

CALL RI(GILL CR11 57
C CRM 58

C ADJUST IN-CLOUD PARTICLE CONCENTRATICNS TO BE CONSISTENT WITH Cp11 59
C CLOUD VOLUME CHANGE CRM 60I

C CR11 61
DO 36 J=iNOSTR LJRM 62

e6 Y(J)=YCJ)*VTEMPY/V CR11 53
C CR N 64

C ACCUMULATE CLOUD TI11E CR1 655

SMALLT= SMALLT+DST CR11 67

C; TEST FOR TIME STEP ClwANGE CRM 69
IF (A3S(SMALLT-±. ý)*LT*0*C0l)GO TO 81 CR" 7u
IF(SMALLT-i*C)8987vC8 CR11 it

87 DST=DSTi CR11 72
88 R=SQRT(3.*V/(RZT 4 12.56b37ý-r.ýJ)) GPAM 7

1531 CL PRLRl 7

GO TO (724,72419e),11WYACR

o IIGO 6 TO E 0)532IOB CR11 85
CALL OCRM CR11 86

PETURN CR11 87
END CR11 b8
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*OECK, CRMINT ORMIN I.
SUSROUTINE CRMINT CRMIN 2

C CRMIN 3
C He Go NORPIENT, ATHCSFHERIC SCIENCE ASSOCIATES - ECEMBER 197e CRMIN 4.
C CR IiIN 5
C CiMN 6
c CtRHIN 7
C INITIALIZE CLOUD ANC PARTICLE VARIABLE!S FOR THE CYNAMIC CLOUD RISECRMIN 8
C CRMIN 9
C ~ IN1.0
C Ck.MIN li

COMMON /ATMOS/ NAT, ALTt2561, ATP(256), PRS(2509 FRLH(25619 GiýMI N 12
1. RH0C256) , ETA(256)9 NHODO, ZV(±IJU)g VX(100)i, VV(10O) CRHIN 13
COMMON /BASIC/ M,FW vZBRSTZ IHEIGHT IZSCL IS LOTMPv Tt SODXGZ YVGZ, TGZ ORMI N 1.4
COMMON /CLOUD/ CHANGECMLR 9C2 IC3 qU6 ,OEK ,DRM ,CR~MIN 15
1. Os DOST ,DSTU ,OSTI ,0S12 ,CT IOU ,OWT 90X ,DrýMIN 1.6
2 DZ ,ED ,EK ,Eps ,ES ,HLR ,KS ,KSV ,MWYA ,CRMIN 17
3 N ,NNN ,p ,PW 9R IRA ,RL ,RM ,RZT ICRMI N 1.8
4 S ,SAVIE ,SHAPE ,SMALLT,T ITE ,U 9v ,WT 9CtPMIN 1t9
5 X 9XE 9z ,ZBFR ,ZLMT ,SPARE CRHIN eO
COMMON /INITLI Ft PHI, SSAM, THE, TMPG, TMPS, VFR CRdiIN 21.
COMMON /PA RTCL/ NOSTR,RHCP 9OMEAN,9SDPS (20 0),01AM (C i)FMASS (20 L CRMIN 22
C04MON /TAaLES/ HCX, CX(5aviO)', GOPST(10,iOO) CiMIN 23

C CRMIN 24
DIMENSION4 Y(200),CG(200) Cl-MIN 25
EQUIVALENCE (Y(l),GOPST(i)), (CG(i)9GOPST(2O1.)) CVIIN 26

C CRMIN 27
C #~ ~4 # 4 ~ ~28
C ORMIN 29

CMLR=a. CRMIN 41.

S'4ALLT=Co CRMIN 32
WT=0. ORMIN 33
N= ± CRMIN 34
MWYA=i GRMIN 35
KS = a0 ~RMIN 36
DSTO = *03125 C ýMI N 37
DST:. = 0.25 CRMIN 38
OST2 = 2.5 URMIN 39
OST=DST 0 CtZMIN '0
SSAM=SSAM+YPR CttMIN i

C COMPUTE TURBULENCE CRAG PARAMETER CRMIN 42
c tCRMI N 43

C2 = AMAXi( 0.004., At'INI( 01900, U.± W**(-to3223333333) )) RMIN 44
C SET TURBULENT ENERGY DISSIPATION PARAMETER GRMIN 45

C 30 7 CRMIN 47
C300 CRMIN 47
C6=i.0 C.RMIN 4.8

C CRMIN 49
T=TMPG CORMIN 5C

cCRHIN 51
C CO4PUTE CLOUD CENTER HEIGHT, VOLUME, RADII, INITIAL tVIXING RATIOS 6i.,MIN 52
C CORMI N 53

Z=HEIGHT4-ZBRSTZ. 9G**W**33333333333 C I(MI N 54
CALL TRPL(ZvNAT ,ALT,ATP,TE) CRMIN 55
CALL TRPLqZ,NAT ,ALT,PPS,P) ORMIN 56
CALL TRPL(ZNAT ,AL79RLHgHLR) C.RMIN 57
XE199*L*T/7.*(51)EP(-.(E23)/E/P2. GRMIN 58

C GRt~IN 59
TADO= C RMIN 66i
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IF( TMPS-848* 150V6 CR"IN 6±1
5 TPR =TMR S CRMIN 62

GO TO 7 CR MIN 63
6 TPRZ=848. CRtlIN 6o4

T AD = I Q 3.8 * (T MP S- TPR + 0f. 06 755' T MPS'2- TPR* 2). ORMIN 65
7 5 01 L HT:- SSA140 (TA0+ 7 8 1 61F (T P R-T E) + 0 .2 85 6* tTP '2 - T E4 24 CRMIN 66

±1 o3 8 iE +7'4 t /TPP- Io / T E) CRMIN 67
7AO=D. cR miIN 68
TPR= T CRmIN 69
IF C TPR-230 Gei) 1?,1916 CRMIN 70

16 TAU= -S8sl(TR20* + is0625*(TPR*"2-(2300*)'#2) CRtiIN 71
TPR: 236 0. CR MI N 72

17 FQ=Li.iaEi2'V'*W-SOILHT CRMIN 73
RHAO=PHI'FQ/(TAO,946.6'(TPR-TEý+G0f09855*(1iP'q2-TE"*2)4XE*(1697. 86CRMIN 74

i f(T-TE) 4D.572087v(T*'2-TE"lv2))) CRNIN 75
RN0O=F!Q'(t .- PHI) /(L697.66' (T-TE) 40. 57208?*(T#P2-TEwF2) 42*5E6) CRmIN 76
£ +RMAO*XE CRMIN 77
X=RMWO/RMAO CRIIIN 78
RM=RMAO4-RMWO+SSAM CRMIN 79
S=SS AM/RHAO CRMIN e0
V=(RNAD+R?4W0)*287.'T' (i.429.#'X/i8.)/(P*(i*tX)) CRtIIN 82.
R=0. CRMIN 82

C SET SHAPE SO THAT ILIE CLOU) IS AN OBLATE ELLIPSOID WITH CRMIN 83
C ECCENTRICITY=C.?5 COMPUTE HORIZONTAL A40 VERTICAL CLOU0 RA3Il CRmIN 84

SHAPE = .66144 CRMIN 85
C CMtN 866

IF(VvGT.0.Q) Rý(3.04/(12,5663706* SHAPE ))"(iat/3*0) CRMIN 87
RZT= SHAPE *lR INe

C COMPUTC. INITIAL RISE VELOCITY CRMIN 89
C C~l mlN 90

U=IL. 21-S QRT (9.8 0R) CRNtIN qi
C COMPUTE I~ rTIAL TURBULENT KINETIC ENERGY DENSITY CR mtN ',z
C CPHN~t q3

0 COMPUTL INITIAL TURUULENT EN--RGY LOSS RATE 'fl,ý 011 935
C CRMIN 96

EPS=C3 (.2s*EK)11*i.5/RZT C-RMIN '37
C COMPUTE ENTRAINMENT PARAM4ETER '1 T 9A
C CPR4IN 'ý9

RL =AMAXI( AHAXi(C C.±2f 0.1 W**Go. )p (.11z t". 333 033
C c P m 114 1.ri
c COMPMT INITIAL IN-CLOUD PARTICLE CONCENTRATIONS GFl HI N'..0

Ccr yl VNq r 3
t)S/(±.0+X+S)'RI/(g*RHOP*0. 5?35988) CI.MTNIC4

0O 801 J=±,NDSTR CRMIN1¶I 5
Y(J)zFMASS(J)*O/PS(J)*"3 CRMT.N1O6

801 CG(J)=u. CRMIN107
C UPPER LIMIT FOR Z TO PREVENT PkOGRAM RUNAWAY CRMINIC-6
C CRMINIO9

ZLM4T=i6OL0.0'Wf*C*25 + HEICHT + Z13RSTZ :Zqtlilo2.
RETURN CRtIINl±1
END CRMIN.,±2
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#OECKvCRIIW CRMW ±
SUBROUTINE CRMW CRMW 2

C CRMW 3
C He Go NORMENT9 ATMOSFHERIC SCIENCE ASSOCIATES - ECEMBER 1978 CRMW 4
c GRHW 5
C ~# ~ ##*## ~6
C cRmw 7
c CR~4W PRINTS SUMMARY OF OUTPUT OF THE CLOUD RISE MODULE. CRMW a
C GRMW 9

C GRmw ii
COMMON /CONTRL/ DETID(±2),ICLZLJ),IRADIRISEISINISOUTJPARNKDI ORMW 12
COMMON /TABLES/ MCX, CX(50,±O), GDPST(lO,±OO) GRMW 13

C CRMW 14
8 FORHAT(iH±//f'8X,42HCLOUO RISE ANO GROWTH HISTORY FOR RUN iZ.A6)CRMW 15 .

20 FORMAT(/ CRMW 16
i. 49X19HCLOUD) HISTORY TAELE// OtUIW 17
1. 5X5(3X5HGLOUO, 3X), 3X'4H0ASE* 8XSHTOPs 7X6HRADIALI CiRMW 18
2 3XiIHTEMPERATURE,*4Xt 3K-AS/ CRMW 1q
3 SX4HTTME* 5X8HINTERVAL., 5X'+HOASE, 8X3HTOP9 6X6HRAOIUS, CiRMW 20
4 3X3(3X4HRATE, 4X)v 1 4X, 7HOIENSITY/ URNW 2±
5 5)Ci3X5H(SEC)t 3X),9 3(X3H(M), 4x), 3(2x7H(M/SFC), 2X~t4X, CRMW e2
6 3H(I0 ,5Xi±H (KG/M**17)// (IX1,ý IH) ,1K .l.±:) C~Mw 23

c cplmw ?4
C 41 AL*# . 4 4* * 44.A*,41 A4* #' ,* 4%. ( j 2

C CRMW 26
WRITE(ISOUT,6) DETID CRMW 27
WRITE(ISOUT,20)(J,(CX(JI),I=±,CIJ=l,MCX) CRMW 28
RETURN CRMW 29
END CRMW 30
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*DECK, CXP14 C)PN £
SUBROUTINE CXPN fXFN 2

o CXPN 3
C H. G, NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - ECEMBER 1978 UXPN 4
o GXPN 5
0 CX0 N TABULATES THE CLOUD RISE ANC EXPANSICh CUTFUT TABLE ARRAY CX CXPN 6
c AND TESTS FOR R-RATE, U9EKv AN4D MGX SHUT-OFF CXPN 7

rCXPN 8
C, ** 4* ** - 146X N
C CXPN 10

COMMON /B3ASIC/ WFW,ZBRSTZ,HEIGHT,ZSCLSLDTHPT?"SDXGZYGZTGZ CXPN 11.
C MMON /CLOUD/ CHANGE,CMLR 9C2 ,C3 9C6 ,DEK ,DRM ,CXPN 12

1 as 9DST 031(0 ,OSTi OrST2 ,DT DUu ODWT lox ,CXPN 13
2 9Z ,ED oEK #EPS ,ES 9 HLR ,KS ,KSV , M WYA ,CXPN 14
3 N ,NNN ,p ,PW 9R ,RA ,RL ,RM vRZT ,CXPN 1,5
4 S ,SAVE ,SHAPE ,SMALLT,T ,TE ,U IV jT vCXP-N 16
5 x ,XE ,I tZ8FR , ZL M rSPAIýE GXPN 17
COIHMON /CONTRL/ DETID)(12),IC(20),,IRAu,±RISE,IS'IN,ISOUT,JPAtlN,IOI CXPN 18
COMMO0N /INITL/ Ft PH'I, SSAM, THE, TMPG, TMPS, VPR CXPN 19
uo9MON /TABLES/ MCX, CX(50t1J)g GOPST110viCa) 4;XPN 20

oCXPN 21
DATA WORDS., WORD2, WCRD3 /6HR RATE, 6HMGlX 6 1~-4 U,EK /CXPN aZ

C CXPN 23
5UOO FORMAT(/////i0X,46HCLOU0 RISE IS TERMINATED IN CXPN AT STATEVEN! ICXP1N Z4

14v 8H BY THE A69 7H SWITCH///) CXPN 25
C GXPN 26
C 4%A 27
o CXFN 28
C "ERFORM FIRST PASS IýITIALIZATIC0 CXPN 29
C CXPN .30

GO TO (0C2 02C9 04")v Mý'YA CXPN 3±
002 DO 004 MJ = 1, 10 CXPN 32

DO 034 MI = ,t5 CXPN 33
CO'4 CX (MI, HJ) = GXPN 34

MCX I S CXPIN 35
M,4YA =2 CXPN 36
OLTM =i CXPN 37
TSTM SMALLT UXPN .38
TSýýE =AMAXi(1C., AVINi( 23. + 9. ALOG1O( W 60 e. )CXPN 39

TSROýIP(G01478*LCGW)-.049)CXPN 40
ZBFR =Z CXPN 41
GD TO 040 CXPN 42

C CXPN 43
C IS IT TIME TO RECORL2 CLOUD STATUS IN THE CX ARRAY CX PN 44
C v -S T 0 i GXPN 45

~X (1CK .) :"ALL I Uýf4 .

G 0 3 GXN 51

S'142 7A =7 C X N 53
~43 rCX ('Cý 5) LXPN 54

rX (MCXj 1?) T u XP14 55

CE ThT TO '.,U CRtý COMPUTAT ION XrN -.7£T,:: MC~X . L. 5 ) 60 TO 513 O)(PN 58



IF( TSRO oLT. TSTR .OR. U sGT. 0.0 J GC TO 343 CXPN 61
243 MWYA = 3 GXPN 62

NSTAT=243 CXPN 63
WRITE CISOUT,5000 )NSTATtwoROI. CXPN 64
GO TGi 543 CXPN 65

343 IF( TSRE oLTs EK * OR* U *GT* 0.03 GO TO 543 UXPN 66a443 HWYA = 3 CXPN 67
NSTAT=443 CXPN 68
WRITE(ISOUTv500d) NSTATqWORIJ3 CXPN 69

543 CX (MCX9 3) = ZA - RZT CXPN 7U
CX (MCX9 4) = ZA + RZT GXPN 71

060 '1CX =MCX + 1, CXPN 72
C CHECK CAPACITY OF ARRAY CX CXPN 73

IF (MCX - 50) 062, 062, 061 GXPN 74
061, MWYA = 3 CXPN 75

N'STAT=6i CXPN 76
WRITE(ISOUT9500C)NSTATtWORO2 CXPN 77

C62 CXM = OlX CJXPN 78
C CXPN 79
C COMIPUTE THE TIME AT ltiHICH THE NEXT CX ARRAY ENTRIES ARE TO BE MADECXPN 80
C CXPN 81

DLTH = OLTM + GXM * G084946 CXPN b2
TSTM = TSTM + DITH GXPN 83

065 IF (Z G BR 6,U8 F XPN 64
068 GO O (070 0689 10E), 06A7XP

067 ZBFR = Z CXPN 65

070 RETURN CXPN 87
C COMPLETE OUTPUT Cx TABLE CKPN 88

iOC HCX =mc,: - ± CXPN 69
IF (CX (HOX - i1, I) -CX (MCX, 1)) 102, 1(nj, 102 CXPN 90

iC2 DO 104 M1K = 2, HOX CXbPN 91
C COMPUTE TIM'E INTERVAL LENGTH CXPN 92

CX (1K -is 2) O X ('1K, 1) -CX (MK. - 1, 1)(.PN 3
C COMPUTE VERTICAL RATES CXPN 94

CX (H1K - i, 6) =(CX (MKý 3) - OX (MK - it 3)) / CX (MK - I, 2) GXPN 95
CX ('1K-i, 7) (CX (VK,. 4) - CXiMYN-1, 4)) / CX (M1',-i, 2) t;XPN 9b

C COMFUTE k~AD)IsL RATE CXPN 97
104 CX (M1K - It~' (CX ('1K, 5) - CX (M1K -1, 5)) /CX ('1K -1, 2) CXPN 1:8

no 11 ML I, MCX GXIFN *99
~U X ('4L9 1) =CX (t'L, 1) + TME GxF-N i. o'

Go TO J"' X -NII



*DECK9D~3G OBG I.
SU3ROUTINE OBG DBG 2

C UBG 3
c He G. NORMENr, ATMOSFHERIC SCIENCE A~SSUCIATES -DECEM3ER 197E UBG 4
C UBG 5
C 6
C Dt3G 7
C ORM DEBUG PRINTOUT UBG 8
C 03G 9
C *~ 4*~~ * 444 44444~4 4 ~ ~ DG 10
C 08G 11

COMMON /CLOUD/ CHANGE,CMLR 9C2 9C3 'C6 ,0EK ,ORM 9USG 12
iDS ,oSr ,OSTO ,OSTi ,DST2 #OT ,DU ,OWT tDx 03C 13s

2 OZ ,ED ,EK ,EPS ,ES ,HLR ,Ký' ,KSV ,MWYA ,08G 14
3 N ,NNN 'p ,pw 9R #KA ,RL ,PM ,RZT 908G 15
4 S ,SAVE ,SHAPE ,SMALLTT ,TE ,U 9, WT ,UBG 1-6
5 X ,XE oz ,ZBFR ,ZLMT ,SPARE 03G 17
COMMON /CONTRL/ CETIC(i2),IC(20),IRADIRISEISINISOUTJPARNKDI 013G 18
COMMON /PARTCL/ NOSTRRHOPDMEANSOPS(2C0),UIAP'(201),FMASS(20U) OBG 19
COMMON /TABLES/ MCX, CX(50910), GDPST(13t1C0) 035 20

C OBG 21 .
DIM4ENSION Y(203),CG(2O0) 035 22
EQUIVALENCE (Y(1),G-CPST(1)), (CG(i)qGDPST(2Uj)) D8G 23

C013G 24.
016 FORMAT (iHO /03G 25

1.3XiP9Ei3.o4 /03G 26 *
2 (iOX1H4, 5XSE1394)) OG 2

17 FORMAT( 2iX*PS4 111iXgCG4,liX,
4 Y4,11X, 4 PS4 911Xq CG* t11Xt*Y*/IEXtIPbLt3G ?8

iEi3.4) 03B5 Z9
099 FORMAT (IHO / 49Xi71-LOUC EOEU(; PRINT 103G 30

1 9X2HST, llXiHU9 i2XiHX, 12XiHT, li2XiHR9 12XiH7, 12X2HEKI 095G 231
2 1iI1HV, 12XZHWT / i0X1H*, iiX2HTE, ilX2HRM9 11X2HESI 0t35
3 iiXiHP9 1ZX2HPW, lIX2HEO, iOX3HRLH9 iZXiHS/ 086~ 33
4 10XIH*, iOX3HEPS9 IOX3HRZT , 9X4HCMLR,///) CP3G 34

C .403G 35

C 0 35 37
IF (AMOD (SMALLTt 13.0)) 2146, 1149, 214E6 0 35G 38

214E IF (SMALLT) 11469 1146t 23146 DBG 39

3146 IFSAL-ITSALI)49+4 4 DOG 41
4146 IF(AMOO(SMALLT,2.0))1146,i49,1£46 U3G 42
1146 WRITE (ISOUT916) 03G 43

i SMALLT9 U, X, To P9 Z, EK, Vv NT, Ut3 G 44.
2 TE, RH, ES, P, PW, EC, HLR, S, 0BG 454

-43 EPS9 RZT , CFLR U35 4b
WRITE:(ISOUT,17) DOG 4t

I (PS (I), cc, (I)* Y (1), bt% 4.8
2 PS (I + 1), CG (0 + 1), Y (I * 1), 0DUG 49
3 Iz1.tN0STR,Z) 0%G 50

149 RFTORN 03G 51
Nj ý' ~3 G Z-



"17CK, K Or, i LC.M 1
,U3R3UTIAE OCSN OwSN 2

OCSN 3
C H. G. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER 197f OC.4N 4
C OCSN 5
C 6
C OCSN 7
C DCSN DETERMINES AT THE ENO OF EACH TIME STEP WHETHER TO DCSN 8
C CONTINUE THE CRM CCPFUTATION DCSN 9
C DCSN 10
C li4~4##4~~1

C DCSN 12
COMMON /CLOUD/ CHANGECMLR ,C2 ,C3 ,C6 ,DEK ,ORM ,OCSN 13

± Os ,OST ,DSTO ,OSTi ,OST2 ,DT ,oU ,DWT ,OX ,0CSN 14
2 DZ ,ED ,EK ,EPS ,ES ,HLR ,KS ,KSV ,MWYA ,DCSN 15
3 N ,NNN ,P ,PW ,R ,RA ,RL ,RM ,RZT ,DCSN 16
4 S ,SAVE ,SHAPE ,SMALLTqT ,TE ,U 9V ,WT ,DCSN 17
5 X ,XE ,Z ,ZBFR ,ZLMT ,SPARE DCSN 18

COMMON /CONTRL/ OETID(12),IC(20),IRADOIRISEISIh,ISOUTJPARNKOI DCSN 19
DCSN 20

06E FORMAT(i4HOSWITCH TC CRY) DCSN 21
r7? FORMAT(i4HOSWITCH TO WET) DCSN 22
088 FORMAT(iHI, 9X, 46HCLOUD RISE IS TERMINATED IN OCSN AT STATEMENT IOGSN 23

i•, 8H BY THE A6, 7H SWITCH///) OCSN 24
C OCSN 25

DATA WORDi,, WORC3,W(RO4 /6H1 TEMP , 6H ZLMT 6oHR.LT.IfICSN 26
C DCSN 27
C *44~#~# ~26
C DC4N 29

GO TO (151,154,153i)#N DCSN 30
C DCSN 31
C SHOULD WE SWITCH TC WET MODE--- OCSN 32
C YES-- TO 041 UCSN 33
C OCSN 34

1531 IF (ES-PW) 041041, 0,08 DCSN 35
C OCSN 36

041 N=2 OCSN 37
IF( IC(5)) i51,151404± DCSN 38

1041 WRTTE(ISOUT,77) DCSN 39
GO TO 151 DCSN 40

C DCSN 41

C 154 SHOULD WE SWITCH TO CRY MODE- DCSN 42
C NO TO 151 OCSN 43
C OCSN 44

154 IF(WT + 1. OE-B)153,153,151 DCSN 45
153 N=i DCSN 46

WT=O. OCSN 47
DWT=O. OCSN 48
IF(IC(5) i151,15J,,,152 OCSN 49

152 WRITE(ISOUT,66) OCSN 50
, C GCSN 51

C TEST FOR TIME STEP CHANGE DCSN 52
C OCSN 53

151 IF (SMALLT - CHANGE) 014, 015, 015 OGSN 54
c15 DST=DST2 DCSN 55

C OCSN 56
"C TEST FOR ANOMALOUS CLOUD RISE AND SET UP TERMINAIION CONDITICN IF OCSN 57
C AN')MALY IS FLUJD OCSN 58
C UCSN 59



C OC:SN 61

0 1 1 F A B S T-10 14v ~2~ 0 2DC:3N 63
±14 NSTAT=14 OCSN 64

WORD=WOROi DCSN 65
GO TO ± OCSN 66

C DCSN 67
C TEST F3R R*LTsi ANCHALY OCSN 68
c OCSN 69

120 NSTAT=20 DCS-N 71
WORII=WOR04 DCSN 72
GO TO ± DCSN 73

C OCSN 74
C TEST FOR ZLMT ANOMALY DCSN 75
C DCS-N 76

V'13 IF (Z - ZLM,:) 008, 0805 1.13 D)CSN 77
11.3 NSTAT=13 DCSN 78

WORO=WOR03 OGSN 79
C COMPLETE CX TABLE DCSN 60

00i MWYA =3 UC.ý,N 81
WRITE7AISOUT,68) NSTAT,WORD OCSN 82

008 RETURN OCSN 83
ENO DCSN e4

*CECK,OLERIV OERIV £
SUBROUTINE OERIV DERIV 2

c OERI V 3
C H,. Go NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - ECEMBER 1978 DEKIV 4
C OERIV 5
c 6
C OERIV 7
C COIPUTES ')IFFERENTIALS OF THE CLOUD~ PROPERTIES IN PREPARATIOý FOR DERX'J 8
C INTEGRATION OVER A TIME STEP DERIV 9
C DERIV 10
C ~1
C DERIV 12

COJMMON /ATMOS/ NAT, ALT(2563, ATP(256), PPRS(256), RLH(25b)9 OERIV 13
iRHO(256)9 ETA(256), NHOO0, ZV(I'30) VX(ioc), VY(~Iju) IJERIV 14
C04IMUN /CLOUD/ CHANGEtCMLR ,C- 9C3 ,C6 ,DEK< ORM ,OERIV 15
I OS DOST 1,OSTO ,DSTi ODST2 ,OT IOU ,DWT lox ODERIV 16
2 OZ ,EO ,EK ,EPS tES ,HL. ,KS ,KSV ,HWYA ,OERIV 17
3 N ,NNN ,p ,pw OR IRA ,RL ,RM ,RZT 90ERIV 18
4 S ,SAVE ,SHAPE ,SMALLT,T ,TE IL U VWT 9DERIV 19
5 X ,XE lZ *ZI3FR , ZLMT ,SPARE DF~RIV 20

COM1MON /INITL/ F, PHI, SSArI, THE, TMPG, TMPS, VPF tJERIV a?±
C DRV2

C ~ ~ ~ ##4#~~ORIVZ3
C Or;RIV 24

OZ=U DRV2
y ~~~C. )kIV2

-_RD
G A: ALtJ~r., Lf A~M,-, 1L AT T _M" >..A IUF , LýU E ý7 A Evý HU T 11A y I

CýALL TkýcL ( ZNAT ,AL TA1~r: P:. T
CALL TRPL(Z.NAT Ar.PIqP1



CALL TRPL(Z,NAT ,ALTRLHHLR-) DERIV 32
C DERIV 43
C DERIV 34
C COMPUTE AMBIENT AIR W!ATEF MIXING RATIO OERIV 35
C DERIV 36

XE199*L*T/7-&*(51)ý''P(5*T-7;).TIe*9. DERIV 37
TAD=O. DERIV 38

C DERIV 39
0 COMPUTE SPECIFIC HEAT OF IN-CLOUC AIR OERIV 40
C DERIV 4±

IF(T-2300. ) 5, ±5viE OERIV 42
15 TPR=T DERIV 43

CP=946. 6+0 * ±97±T DERIV 44
GO TO 17 OERIV 4.5

16 TPR=2300* DERIVJ 46
TAO=-3587.5*(T-TPR) +1.O6254(T**2-TPR**2) DERIV '.7
CP=-3567*5+2.125*T DERIV 48

1 7 CP=(CP+X*(1697.66+1*144174*T))/(i.+X) DERlV 4cl
CPAI=TAD+946.6*(TPR-TE)+C..O9855*frPR4**2-TE**2) DERIV 50KC DERI-V 51

C COMPUTE SPECIFIC HEAT OF IN-CLOUC AIR-WATER-SOIL MIXTURE DERI'4 52
C DERIV 53

RHIX= (I.+X )/(±.+X+S+Wl'J DERIV 54
CR=CP*RMIX DERIV 55
IF(T.MPS-T) 380 ,381, 381 DERIV 56

381 IF(T-848d)38i0,3810,28± OERIv 57
3810 CS=781*640.5612*T--l.88lE7/T**2 DERIV 58

GO TO 38±2 DLRIV 59
38±1 CS=±0O3.8+0#±3510*T DERIV 60

Fý3812 CR=CR+CS*(S+WT)/(±e+X+S+WT) DERIY 61
380 QXE=(i. +XE)/(±.+29**XE/±8e) DEKIV 62

QX=A±.429.*X/i8.)/(i.GX) DERIV 63
QT=T/TE DERIV 64

C DER.Lv 65
C COMPUTE HORIZONTAL RADIUS OF CLOUD OERIV 66
C OERIV 67

R=SQRT(3.*V/(RZT±l2o56637G6E0fl DERIV 68
C DERIV 69
C IS CLOUD CENTER ALTITUDE GREATER OR LESS THAN ALTITUDE OF PREVIOI,SDERIV 70
C TIME STEP DERIV 71
C GREATER- TO 110± DERIV 72
C LESS - TO 1±00 OERIV 73

IFi(KS,GT.0)GO TO l±02 DERIY 74
IF(Z-Z8FR~ ±i0Gql±0l,±±0± OERIV 75

1±00 DZ=O. DERIV 76
U=0. OERIV 77

NNN=2 UERýIV 78

GO PTO TU1112KtEIC~E~Y ~~PrINRT DERIV 30
lilNNc OERIV 81

C PC~2K 4 . 7 0uERI V 52
c 7COMPUTEA8SLJ), SORTC VCLM RAIOL)RI V 3u

QQQcQ~E C±++T/1+++T OER",IV .--



IF(NHODO)ii03#ii03, 1±0* DERIV 92
1±03 VS=G.U DEFRIV 33

GO TO l±05 OERLV Z.4

C OEKIV 9!ý
C COMPUTE WIND SHEAR C(RRECTIOIN FACTOR DE'RIV 96
C D'i;RIV 937
lifj4 ZTP=Z+RZT DERIV i 6

ZBT=Z-RZT DER.IV 19
CALL TRPL(ZTPNHOOO,ZVvVXVXT) UERIV110
CALL TRPL(ZTPNHODOOZVVYVYT) DERIVi~1
CALL TRPL(ZBT,NhcOtOZVvxvxB) DERIViU2
CALL TRPL(ZBTvNHODOOZVoVYtVYB) DERIVI. 3
VS=SQRT((VXT-VXB)**2 + (VYT-VYB)-*2) DERlVJ04

iIC5 RS=SV*Q7+i.5*C6*VS/R DERIViC5
GO TO (iOOvi~i,±QO),N UERIViJb

e ~DERIVi±J7
C CRY EQUATIONS DERIViJ8
C UEP.IV1i09
C Dz-IVlIi0
C COMPUTE AIR ENTRAINPENT RATE UERIViI

C ~DEP~lVI12
±00 OIRM=(RM/(i.-CPAI/(CP*T4 QX)))*RMIX(*ARS *RL,(QT*GX*QXE*9.8U-EPS)*OERIV113

IRMIX/(GRT*QX)-9.8*U/(2B7./QXE*TE)) UEKIV2. 4
ORME = kM OERIV115

C ~UEP.IV1±b
C SUB~TRACT AWAY RATE CF MASS LOST CUE TO PARTICLES FALLING OUT CLOUDDERIVILT
C B0110W CURING RISE DEkUvi18
C DrRIV1iY

ORM=9RM-CMLR DERIV120
c DERIVi2l
C COMPUTE TIME DERIVATIVE OF WATER VAPOR MIXING RATIO DEPIV122

C OERX~i23
OD(--(i.+X+S)/(±.+XE)*~(X-XE)*DRME/RM OERIVi24

C DER.'IVi25
C COMPUTE TIME DERIVATIVE OF CLOUD TEMPERATURE DER.IV126

C TG OERiVi29

WTC IV DERIV130
c NO CHANGE IN LIQUID hATER MIXING RATIO DERIV131

c DERIV1.32
oWr=3 * LEhdV133
GO TO 555 DERIV1.34

C U)ERIV135
C WET EQUATIONS OERIVii36

U ODEh.V137

IFT-73;ZCI.3.U OERIlVi 3P

222 CL:? 83E 6 Ef-.IWi..0

i3 CL 2. 57 , UKV i 2
CI q]2=CL*X/ (2ý57.*T 1 0 1I VI 1 34 O3=ib #`4 2/2 9. /T 0 R I V 1#4

Q4= i.+Q2 OERI V145
Q5=io+CL*QCS/P 0 E& IVi. b
0 6=C L.X -X C )C P +T TE DERIV1'47
09=RH IX /05 ObEf'IV±'s3
08=Q9/T/QX D-7klV144

-~n & W.- r~IlA L. LIT DA T~ P DE IV iii



C OERIV152

iO9-(9*8*U)/(2?87./QXE*TE)) UERIV154
ORME=DRH OERIV155

C ~DERI Vi56
o SUBTRACT AWAY RATE OF MASS LOST CUE TO PARTIULES FALLING OUT CLOUDDERIV157
C BOTTOM DURING RISE DERIV±58

C ORM=ORM -CMLR DERIV159

C DERIV±61

G COMPUTE TIME DERIVAT3WE OF TEMPERATURE DERIV162
C DERIVi63

DT(-XQ*Q* */PtX-6[RE/RI*MIEFS/CF)*Q9 DERIV164
C DERIV165
C COMPUTE TIME DERIVATIVE CF WATER VAPOR MIXING PATIO OERIVIE6
C OERIV16T

C DX=Qi*( Q3*oT4t9.8 MX~uI(287.*TE)*QXE) DERlVIE8
C DERIViE9

C COMPUTE TIME DERIVATIVE OF LIQUID WAfEk PIXING RATIO DERIVi7tO
C OERIVi7i

OWT=-(i*+XtS4+WTI/RF?* (WT+X-XE)/(i*+XE)*URME-OX DERIV172

C DERIV173
55S EO±= 2**C2*07*QQiRZT DERIVi74I

GO TO (621.±iiiO),NNN UERIVi7~5

C6?1. CONTINUE BERIV176
C OERIViT7

C COMPUTE CLOUD VERTICAL ACCELERATIOJN DERIVi78
C DERIVi79

DU =9.8 *(QT*QX*GXE*RMIX-2,,) -(EDI + IDRM/Rt' U DERIaieO
C COMPUTE EDDY VISCOUS RATE OF LOSS OF KlNETIC ENERGY OF RISE DERIV±18
C DERIVI82

1110 EO=EO1iU M'v2 DERIV183
0 COMPUTE TIME DERIVATIVE OF TURBULENT KINETIC EJ'ERGY DENSITY O&ERIVIE4

C DERIV135
DEK=FD- (EK-0. *U J2)ORME/RM-EPS UERIV±18 6I

C UERI~l167
C COMPUTE TIME DERIVATIVE OF SOIL MIXING RATIO OERIVd88
C DrRIV±89

OS=-U. +X+S4WT3 *S/RF'*4ICMLR/ (S*WT) +URME/ ('i+XEJ 3 DEPIV19O
*C 0ERIV191.

C COMPUTE IN-CLOUD GAS DENSITY DýRIVigZ
C OERI~iSJ

idA R M/V PMI X DERYI9±4
T F 0~E R ,I V19 5

Ili Z EPS=i L, -4 UERIV196

9jýET~N] OE-r~I~iý7



*DECK, RKGILL RKGIL I.

SUBROUTINE RKGILL RKGIL 2

C RKGIL 3

C H. G. NORMENT, ATMCSFHERIC SCIENCE ASSOCIATES -OECEMaER 1978 RKGIL 4

C RKGIL 5
C RKGIL 6

C RI<GIL 7

C INTEGRATES THE CLOUD RISE DIFFERENTIAL EQUATIChS VIA THE RKGIL 8

C RUNGE-KUTTA-GILL METHOD RKGIL 9

C RKGIL 1.0

C 11~.

C RKGIL 12.

COMMON /ATMOS/ NAT, ALT(256)9 ArP(25b)l PI'.S(256), RLH(256)9 RKGIL 13

± RHO(256)9 ETA(2509 NHOO0, ZV(±tJC), VX(1001, VY(iOJ) RKGIL 14

COMMON /CLOUO/ CHANGEsCMLR ,C? ,c3 vCb UE K ,otkm ,RKGIL 15

1 DS DCST ,DSTO ,OSTi ,OST2 tDT ,OU vDWT uOx vRKGIL 1.6

2 OZ 'ED ,EK ,EPS 9ES ,HLR ,KS ,KSi ,MWYA 9RKGIL 17

3 N ,NNN oP ,PW 9R K~A ,RL ,RM ,RZT ,tRKGIL 16

4 S ,SAVE ,SHAPE ,SMALLTT ,TE ,U ,V ,WT ,RKGIL 19

5 X ,XE ,zZBFR ,ZLMT ,SPARE RKGIL Z0

C RKGIL 2±
DIMENSION DVBL18) ,VEL(8) ,RKG(8) RKGIL 22

C RKGIL 23
C KI 24

C RKGIL 25

H=UST RKGIL 26

KYCL~i RKGIL Z8
C RKGIL 29

VOL C±)=WT RGL3
VBL (2) =RM RKGIL .31

V AL(3) =IU RKGIL 32

V3L (L):X RKGIL 33

VBL (L)=T RKGIL 34
Vt3L(6)=Z RKGIL 35
VBL(7)=EK RKGIL 36

Y3L (8)=S RKGIL 37

2ý CALL OFP.IV RKGIL 3"9

IF(A9S(U)*LT* i.E-10) VBL(.3)=. RKGIL 40
DV3L(l2) =OWT RKGIL 41
OV3L(2) =ORt RKGIL 42
PflV~L(3)=0U KKGIL 43

3OVBL (4) =DX RKGIL i+4.

0V3L(5)=rJT KKGIL 45

OV 3 L 6 f) 07 RKGIL 46

---V 3 L(7 J =EK KKGIL 1,7

OVr3L f%) --D RKGIL 48
C IKKGIL 49

KS=KS+i KKGIL 50

GO TO (±,3,5,fThKS kKGIL 51

C RKGIL 52

± 00 2 J=,A9 KKGIL 53

V 9 L( J)=V 31.%J ) + C 5H EV L J) RKGIL 54*

2R K G JJ=0 V 8L ( J RKGIL 55

60 TO iG KC.5

3 00 4 J=itg KKGIL 57

V 3L ( J ýL ( J) +29 2 8 S 3 2 2H 0 V;)L (JI)-R K i( J) RKGIL 58

4 K G IJ).5 85 7,64 4 * V eL (J? + 12 1 6-;-1ýK G (JI t KKGIL 5 q

GO TO 10 RKGIL 60



5 00 6 J=itB kKGIL 61.IVBL(J)=VBL(J±.17O71368*I-4 (OV'iL(J)-RKG(J)) RKGIL 62
6 RKG(Jh=3.4±421356#OVBL(J) -4.12l3203*RKG (J) RKGIL b3

GO TO i0 RKGIL b4
7 DO 8 J=i,8 RKGIL 65
8 VBL(J)=VBL(J..*1666E667*H*(OVBL(J-2.*RKG~J) RI<GIL 66

C KYCL=2 RKGIL 68

10 WT=VBL(1) R)(GIL 68

RM=VBL( 2) R'(GIL E9

U=VBL (3) 
Ri<GIL 71

X=VBL(4) RKGIL 72

T=V9L (5) RI(GIL 73

Z=VBL (6) RI(GIL 73

EK=VBL( 7) Ri<GIL 75

S=VBL (8) RKGIL 76

CALL TRPL(Z,NAr ,ALTvPRS9PQR) RKGIL 77
V=287.#T*RI1*(i.+X) /PGR/(±.+X+S+WT)4 (±.04X4 29./18.)/(i.0+X) KKGIL 78
IF( U .GT. 0.0 1 RZT (09238732'. V SHAPE**2 )**0*3333333333 RKGIL 79
GO TO(20930),KYCL Re(GIL 80

30 RETURN RKGIL 81
END RKGIL 82

-DECK, RSTR RT
SUgROUTINE RSTR kSTR 2

c RSTR 3
C He Go NORMENT, ATMOSP~HERIC SCIENCE ASSOCIATESi - ECEMBER 1.978 KSTR 4
o RSTR 5
C 64~ 4 $ 4 *444 

4 4 4 ~~ 4 RT
CRSTR 7

c RSTR PRESERVES AND/OR RESTORES CRM VARIA8LES RSTR 8
C RSTR 9
C * 444 r

C RS1R 11
COMMON /CLOUO/ CHANGE,CMLR ,CZ ,C3 9C6 ,OEK ,DRM ,RSTR 12
IOS DOST 903TU ,DSTI. ,OST2 sQ IOU 9CWT InX ,RSIR 13

2 23 Z,;:0 EK ,EPS ,ES I HL F. , KS ,KSV ,MWYA 9 KS IR 14
3 N , NNN ,P ,PW R ,IRA ,RL ,Ikm RtZT ,r.S TR 15
4. S S~AVE 9SHAPE ,SMALLT,T v TE t , V 'WT , RSTR 1.6
5 X ,XE ,zZBFR ,ZLMT ,SPARE tKSIR 17
COMMON /PARTýL/ NOSTR,RHOPD)MEANSDPS( 0),UIAtl(2ui),FMASS(2J.1) R~S IR I t
COMMON /TABLES/ NCX, CX(5O,iu)t GDPST(ijp±J0) KSTR 19

C RSTR 20
DIMENSION PY(2i0O), Y(2dg) RSTR Zi
EQUJIVALENCE (Y(i)9GOPST(±ib, (PY(l)vGOPST(401J) RSTF< 22

C KSIR 23
C ~ R 24.

G RSTR 25
GO TO(193),KSV RSTR. 2 b

± PEK=EK KSTR 27
PR4=RM KS1PR 28
P55=5 RSTR L9

'1PT=T -<S TR 3U
PU=U KSIR 31

aPV=V RS TR 32
PWT=WT KSfR .33

89



3RT=Z SMASTSMAL36S
DO 2 N=iv T OSTJ.3

R2 PY(P=(P RNT

GOTO 5 RSTR 46
UCP RSTR 40

DST=P ST RSTR 42
ET=PET RSTR 43
RM=PR RSTR 44
S=PZS RSTR 45
RT=PRT RSTR 42

F U=4 PU iNOT RSTR 53
K tY(P=PY(P R.STR 548

WT=PW RSTR 49
5=P REURSTR 50
ENDZ RSTR 51

RZT=PRZS T RSTP 52
SUBOU4~ TINE TRS RSTP 53

rC = RSTP 55

END RSTP 57

C kSXP

C AFTER THE DYNAMIIC CLOUD RISE HAS t3EEN CO~vPLE-TEC* RSXP PASSES RSXP 8
C THROUGH THE kISE HISTORY TABLE9 CX, TO RESIMJLAIL THE PISE FOR THERSXP 9
C PURPOSE OF DL~FINING A DISTRUGUTION IN SPACE A43OVF GZ OF FA&LLOUT RSXP iJ
C PARCFLS THAT ARE TO BE TRANSPORTED DOWNWIND BY SUBSEQUENT MOLULELS.RSXP 11
C RESULTS ARE WRITTEN CN TAPE IRISE. RSXP 12
C RSXP 13
C RSXP 14
C OPST(1,MBT) TIME RSXP 15
C rJPST(2,MBT) ALTITUCE OF PARCEL CENtTER OF MASS RSXP 16
C OPSý(3,MBT) RADIUS RS XP 17
C OPST(4,MBT) PARTICLE DIAMETER MICROMETERS RSXP ±8
C UPST (5, MGT) MASS CF ACTIVItTY FRACTION R.S XP ±9
c 0PST(6,MBT) PARCEL IHICKNESS RSXP 20
C OPST(7,M6T) ALTITUCE OF PARCEL BASE KSXP 21.
C OPSTCSM8T) PARCEL VOLUME RSXP e2

r C KSXP 23
C 24
C RSXP 25

COM40IN /ATMUS/ NAT, ALT(256), ATP(25b),9 PRS(256)i, RLH(256), kSAP 26
I. RHO(2516), ETA(25E), NHODO, Zi'(1OU), VX(±OU), VYUIJii RSXP 27
COMIMON /BASICV W4FWZBRSTZ',HE-IGHT,5 :";ILSLOTMP,1PSDX6Z9-YGZTGZ PSAP 28
COh'40N /CONTkL/ OETID(±2iIC(2U)9FhDU,IRISEISII~.,SOUTJPARFIK<UI w ., 9P ?-9
COMIMON /INI TL/' Fp PHIs SSAM,9 TME, v.-PG,9 TMFS, VP!k rLt. sAP
COMMON /PARTCL./ NDST~vRHCP9DMEAN,SU,PS(Z. 0 ,1 A f, (2 0 1F M A.bs ZuO 0 ;X 3±

90



COMMON /TABLES/ t'CX, CX(S0,iO)9 GDPST(10#10O) RSXP 32
C RSXP 33

DIMENSION OPSr(8,2),CPX(2,5u),VIsc^X(50),PPST(8,1C),DNWAF(2) RSXP 34
C RSXP 35

444 FORMAT(*i*/iCXs*DEPO5IT INCREMENTS*//15Xt*TIHE*,7X,*ALT*,8X,*RAD~,RSXP 36
t7X,4DIAM*,8X,*MASS# ,8X,'DZ*,7X, 4ZLOW*,7X,*VOL*//) RSXP 37

666 FORMAT(iX,±PEi1.3,7Eli.3,12,5X,12,1IN CLOUD*) RSXP 38
777 FORMAT(iX,1PE1i.3, 7611.3,12,5XI2 z psxP 39
888 FORMAT( 1X9iPElle 3,7Elio3/iX,*SU8DIVISIJN~v2X9I 595X,*SIZE CLASS*92XRSXP 40

Lt 15/) RSXP 41
C RSXP 42
C ~ 43
c RSXP 44
C INITIALIZE WAFER UP-CRIFT INTERPOLATION~ ARRAYS AND WAFER DATA~ kSXp 45
C ARRAYS RSXP 46
C RSXP 47

00 2 KA=i,50 RSXP 48
00 2 K3=it2 RSXP 49

2 DPX (KB, KA) =0.0 RSXP 50
00O 3 KC~i,8 RSXP 51

00 3 KQ=192 RSXP 52I
3 DPST(KCqKQ)=ýso iRSXP 53
4 KDST=KOI RSXP 54

UPSTK=KDPST RSXP 55
C RSXP 56
C COMPUTE WAFER UP-DRIFT IITERPOLATIUN ARRAYS RSXP 57

600 7 KO=iMCX RSXP 59

IF(CX(K0,73-CX(KDvO)53v!3v54 RSXP 60
53 DPX(19KD)=0.C RSXP bi

GO TO 55 RSXF 62I
54 OPX(i,KO))=(CX(KD,7) -CX(KD,6))/(CX(KD,4)-GX(KD, 3)) RSXp 63
55 IF(CX(KD,6))56,56,!7 KSXP 64

56 DPX(29KI(O)~.O RSXP 65

GO TO 7 RSXP 66I
57 DENOi1=CX(KD,3)-ZGRSlZ RSXP 6?

IF (')NOM )58,56,513 RSXP 68

58 DPX(2,I(ohCX(KO,6) /OENOM RSXP b9
7CONTINUE f<SXP 70
IF(IC(6) sGT. 0) WRITE(ISOUT9444) RSXP 71

C RSXP 72
C SET NOMINAL WAFER EDGE LENGTH IF WAFER RADII ARE TO BE SUBDIVIUEO RSXP 73
C RSXP 74

IF( IRAD) 78, 78,79 RSXP 75
7b F3Z=O. KSXP 76

GO TO 77 RSXP 7?
79 83Z=CX(MCX951ofFLOAT(IRAO) RSXP 78

C INITIALIZE TAPE IRISE RSXP 79
77 REWIND IRISE RSXP ýO

7882 OZ2=BZ/2.0 RSXP 81
120 LOOD=0 RSXP 82

o RSXP e3
c COMPUTE IN-CLOUD AIR~ VISCOSITIES RSXP 64
c RSXp 85

0O 6a45 J=ioMCX RSXP 86
6C45 VISCX(J)=1.458E-6*C)((Jsg)**1.5/ (1±0. 44CX(J,9)) RSXP 87

KCX=M4CX -1 RSXP de

c RSXP 69
C COMPUTE A SETTLING RATE THRESHOLC, SRTHS. SETTLING RATES LCSS PSXP 90
C THAN THIS VALUE ARE CONSIDERED INSIGNII-ICANT AND AIRE REPLACE') kSXP 91

91



C WITH ZERO* RSXP 92
C RSXP 93

SRTHS = .1 i CX( MCX,4 )-CX( tICX,3 ))/OF57K/600, RSXP 94
C RSXP 95
C ENTER OUTSIDE WAFER CALCULATION LOOP* THIS LOOF DEFINES PARTICLE RSXP 96
0 SIZE CLASSES. RSXP 97
C RSXP 98

200 DO 278 MA~itNDSTR RSXP 99
KOPS=2*KOPST RSXP ±30

C RSXP ±01.
C kSXP 102
C FNTER MIDDLE WAFEF CALCULATION LOOP. THIS L.OOP CEFINES CLOUD RSXP 1,3
C WAFER SUBDIVISIO~-hS RSXP 114
C RSXP 105

DO '258 tiE)=±,KOPS RSXP 106
C RSXP ±i?
C COMPUTE WAFER. TOP OR BOTTOM INDICATOR, MBT RSXP 1-38I
C IF MB IS ODD, M8T=2 THIS SPECIFIES A WAFER BUTTOM RSXP 109
C IF MB IS EVEN, MET=i. THIS SPECIFIES A WAFER TOP RSXP ±10

C RSXP i1i
MBT=>2*((MB+±)/2)-MBi3+ RSXP ±12

C RSXP 113
C INITIAL OPST VARIABLES RSXP 1±4
C RSXP l15

D)PST(±,MBT) =CX (I vi) kSXP 116
0PST (3, HOT )=GX CCX,5) RSXP 1±7

2C± nPST(49MF3T?=UIAM(MA) RSXP ±19
GO TO 2j3 RSXP 12C

20'2 DPST(4,MBT)=DTAM(MA+1) RSXP 121
203 DPST(5,MBT)=FHASS(MA)/DPSTK RSXP 122

IF(SO vGT. 0.C,)OPST(5,M8T)=DPST(5,HBT)*SS3AM RSXP ±e3
BM=M3/2 RSXP 124
OPST(2 ,MBT)=CX(I,.3)+(CX (it4)-CX(1,3))/KOI*BM RSXP 125
ZLST=DPST(Z,MBT) RSXP 126
KBASE~i RSXP iZ7
J9ASE=i RSXP ±28

C R:-X P 129
C ENTER- INSIDE WAFER CALCULATICN LOOP. THI.S LOOP CEFINES CLOUD RSXP 13 0
G RISE HISTORY TIMES IN THE CX ARRAY R.SXP ±31
C RSXP 132
c RSXP 133
C COMPUTE DPST TRAVEL RSXP 134
C RSXP ±35

DO 238 MC~i,KCX RSXP 136
ZVSB=UPST( 2,HBT)-CX(MC,.3) RSXP 137
IF( ABS( 7VSB ) LT, .1 )ZVSB 0 0.0 RSXP 138
TFcZVS3)204,2ia,2i0 RSXP 1.39

204 GO TO (2.36,20e),KBASE RSXP 14.0
CRSXP 141

C ADJUST DPST RADIUS AND ALTITUDE FOR LEAVING CLOLO kSXP 142
C RSXP 14.3

206 KBASE=2 RSXP 14'.
MD=MC-i RSXP 1%.5

207 9:XTM=(ZLST-CX (P1,3) )/(CX(HD,6)-UP*ON) RSXP 146
±207 DPST(3,MBT)=r;X(MO,5),EXTM*CXe4D,81 RSXP 147

OPST( 2,MIIT)=ZLST4 (UF-CN)*EXTM RSXP 14d~
C ksxp 149
C IF THE WAFER IS ON THE. GPUUND, JLMP THL iNNEIk LCCP. IF NUT, tRSXP 150
C COMPUTE THE POSITI(t% OF THE WAFER~ BELOW THE CLOUL FIASEe RSKP 1U1

9i)



C RSXP 152
GO TO 4i208,233)#JBASE RSXP £53

1208 DPST( 2,MBT)=DPST( 2,MBT)+CCX(HO,6)-DN)*(CX(MO,2)-EXTMi RSXP 154
c RSXP 155
C COMPUTE BELOW CLOUD AIR DENSITY v VISCUSITY AND TEMPERATURE RSXP 156
C RSXP 15?

208 UP=CX(MC,-6)4-ZUSB*OPX429MC) RSXP 156
CALL TR.PL(OPST( 2,MeT~vNAT ,ALTRHOOEN) RSXP 159
C-ALL TRPL(DPST( 2,MET)tNAT vALTvErAvVIS) RSXP 16C
CALL TRPL(OPST( 2,MI3T)vNAT vALT,ATPorMP) RSXP 16±i
GO TO 212 RSXP 162

c RSXP 16.3
C COMPUTE INSIDE CLIOLE GAS OE-NSITYt VISCOSITY AND TEMPERATURE RSXP 164
C RSXP 16,-5

210 UP=CX(~4Ct6)*ZVSB*D'X(i,MC) RSXP 166
FC=(DPST(1iv-BT)-CXLMt1C,1)/(CX(MC+±,1)-CX(MC,1)) RSXP 167
DEN=CX(MCiC±)-+(CX(MC+1,la)-CX (MC,10) )#FC RSXP 168
VIS=VISCX(MC).*(VISCX(MCq.1)-VISGX(h4C))#FC RSXP 169~
TMP=CX( MC,9)4(CX( MC4'±,9)-CX( rlC,9))*FC RSXP 170

C RSXP ±71
C COM.PUTE FALL SPEEDS RSXP 17Z
C RSXP 173

212 CALL TRPL(OPSTt 2,METbtNAT ,ALTqFRSvP) RSXP 174
CALL SETTLE(OPST(4sH8T),RHOP,OLNVISTMPP,DNIACCR) RSXP 175
IF( ON~ LT* SRIHS ) 0ON = 0.0 RSXP 1.76
ZNXT=DPST( 2vMBT)+CX (MCv2)* (UP-ON) RS)(P 1f7

C RSXP 178
C HAS THE PARTICLE REACHED THE CROU4D- RSXP V79
C YES TO 220 RSXP ±IbU
C NO TO 230 PRSXP ±il
C RSXP 1'32

IF(ZNXT-Z8RSTZ)220,22U,230 RSXP 1633
C RSXP 184
C COMPUTE DPST TIME OF ARRIVAL ON FALLOUT FIELL RSXP 185
C RSMýP 156

22C IEXTM=LZBRSTZ-DPST( 2,MBT))/(UP-DN) RSXP 181
OPST(IoMBT)=UPST(1,Ml8T)+EXTM RSXP ±88
OPST( 2,MBT)=ZBRSTZ RSXP 189
ONW AF (M BT) =ON IRSXP Ii' 0
JBASE=2 RSXP 19±
MO=Mc RSXP 192
GO TO (±2079233),K.BASE RSXP t93

230 OPST(1,MBT)=DPST (1,MOT)+CXCMC,2) RSXP I1 4
7LST=OPST(2,MBTD RSXP 195
DPS T (2, MBT) =Z N)T RSXP 196

238 CONTINUE RSXP 1±' 7
233 GO TO (241#244.I),MBT RSXP 118

C KSXP 199
C IF BOTH TOP AND BOTTOM HAVE BEEN TREATEU, ARE THE TOPý ANu dOTTOM RSXP 2jo
C RADII THE SAME--- RSXP 2:1
C YES TO 5448 RSXP 2,2
C NO TO 2401 kSXP 2il
C P z;XP 2;4

241 IF(ARSIflPST(391) - CFST(3,2)) *GT. 0.1) GO TO 2'4'1 RSXP ZW.5
2440 IFLAG=I RSXP 2L

GO TO (240t,?5b)qM8T fkSyP 2.1
240 IF( 10(6) .iQ. 1) RS'AP ?,

I WRITE( I!OUT,177)(UPSTeY,MBT).I=1,Ii).MeTFLAQ: v~p 2'J9
GO TO 544i2
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IF( IC(6J))2401.,2401., 351. RSXP 212
2351 WRITE(ISOUT,777)(OFSI(ItiMBT),lI~,8)dt'BTIFLAG RSXP k13

2401 IF(DPS7T(292)-ZBRSTZ)25C.,25992448 RSXP 214

C ADJUST WAFER ALTITUDES IF THEY ARE IMPACTED RSXP 216

C RSXP 21.7

259 DPSTC292)= OPST(2,2) - (CX(MCX,1.) - O)PSTC1.,2))*DNWAF (2) RSXP 218I
IF(DPST(2,1.) - ZBRSTZ)f602Jv6b20,2448 RSXP 219

6020 OPST(2pi)= OPST(29i) - (CX(MCX,1) 0 PSr(±,1.))*OWAF(1.) RSXP 220
C DTEMIE PRAETRSTO BE USED TO SUBDIVIDE A WAFER WHOSE TOP RSXP 221.

C AND BOTTOM HAVE DIFFERENT RADII RSXP Z222

KSXP 224

K8 3i415;7'PSTf( * 2)'*2 RSXP 225
KOIP=AL 'ýSXP 226
IF(KDIP-1.0)24'.292442,2443 RSXP Z27

2443 KDIP=±fl RSXP 228
GO TO 2444 ,<SXP 229

2442 IF(KOIP-2) 2450#2444,2444 RSXP 240
2450 IF(AL-i*5)2451,245292452 RSXP 2.31.
2451 KDIP=i RSXP .32

GO TO 2444 RSXP 233
2452 KOIP=2 RSXP 2.34
2444 ZO=DPST (29,i)-DPST( 2,2) RSXP 235

FK=FLOAT (K DIP) RSXP 2.36
OŽDZ=7)FK RSXP 237
ALL=0.5*ZD/ALOG(AL.) RSXP 2.38

C RSXP 239
C SPECIFY PPST ARRAYS FOR THE WAFER SUBDIVISION~S RSXP 240
C RSXP 241

DO 2445 I=1.,KDIP RSXP 242
FI=FLOAT(I) RSXP 243
A=DPST(292)+(FI-1..) 'Z RSXP 244

vi =A+OZ RSXP Z45
A1.=AL** (2. 0*(B-DPST (2,2))/ZO) RSXP 246
A2=AL**(2.0#(A-DPST(2,2))/ZD) RSXP 247
PPST(2,I)=ALL*(ALOG(0,5*(A1.+A2)) )*OPST(2,2) RSXP 248
PPST(3,TO=PST(3,2)*(AL*4 ((PPST(2,I)-DPST(2,2))/ZD)) RSXP 249
PPST CII)=DPST (IHBT) RSXP 250

PPST(4,I)=SQRT(DPST(I.,1)*DPST(4,2)) RSXP 251
PPST(5, I)=DPST(5,HBT)/FK RSXP 252
PPST(6, I) =OZ RSXP 253

PPST(7,PI)=A RX 5
PPST(8, I)=RB*ALL'(A1.-A2) RSXP 255I

CRSXP 256
C ADJUST PPST ARRAY VALUES FOR AN I9PACTEO PARCEL RSXP 257
C RSXP 258

IF(PPST(2,I).GToZBRSTZ) GO TO 3443 RSXP 259
PPST(1.,I) CX(MCX91) - (Zt3RSTZ - PPST(2,I))/(ONWAF(2) 4KSXP 260

r - 1 (ONWAF~i) - NWAF(2))*(PPST(2tI) - PST(i2,2fl/ZC) R S 'AP 261.
PPST(2,I)=ZBRSTZ RSXP Z621
PPST(69I)=0.C RSXP 263
PPST(7, I)=ZBRSTZ RSXP 264
PPST(89I)=0.0 RSXP 265
G' TO 244ri RSXP 2E66

3443 IF(PPST(7ipI) .GT. ZBRSTZ) GO TO 2445 RSXP 267
PF.ýT(6,1)=PPST(6.pI',- ZBFKSTZ + PPST(7tI) R<SXP 268

PPS(8I) PPT(,I -3.1.4i5gZ7*(ZBRSI'Z- PPST(7.I))*PPST(39I)**2 RSXP 269

PPST(7, I)=Z8RSTZ RSXP 270
2445 CONTINUE RSXP 271
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=zx; MA

5443 IP=O RS XP 272
5445 IP=IP+2. fSXP 273

C RSXP 274
c SET UP THE DPST ARRAY FOR A WAFER SUBDIVISION FRCM THE PP.ST ARRAY RSXP 275

CRSXP 276
00 5444 J=198 RSXP 277

5444 UPS T(Jp tA T) =P P S T CJ 1P) RSXP 278
5442 GO TO (5k48,5411),IFLAG RSXP 279

C RSXP 280
C SPECIFY FINAL OPST AFRAY FOR A WAFER WITH EQUAL BS N O AIRX 8
C RSXP 282

546 PST(6,MBT)= OPST(291)-DPST(292) RX 8
OPST(2,H83T)z-.(OPST(291)+OPST(292))*J.5 RSXP 284
0PST(4,PM8T)=SQRT,¶O?Sl(4,i1'DPST(4,21) RS'(P 285
OPST(7, M8T) =DPST (2,21 RSXP 286
DPST(8, M8T)=OPST (CMBT)3.±i4i5927*DPST (3,i)**2 PSXP 287
IF(IC(6?))5447, 5447,,5e26 RSXP 288

5826 WRIrE(ISOUT,b66)(OPST(I,MBT),I~i,8i,M8TIFLAG RSXP 289
5447 IF(IRAD)5022950229,7j' RSXP 290

CRSXP 291
C RSXP 292
C INITIALIZE FOR HORIZCNTAL WAFER SUBDIVISION RSXP 293

ivC RSXP 294
783 XR=BZ2 RSXP 295

YR=BZ2 RSXP 296
506ý RAOIUS=DPST(3,MBT) RSXP 297

RAD2=RADIUS**2 RSXP 298
501'3 IF(RA02-2.0418Z2**2)5022,COJ4,±004 RSXP 299

CRSXP 300
C RSXP 331
C RSYP 332
C SPECIFY GDPST ARRAI FOR WAFER~S THAT ARE NOT TO BE SUBOIVIOEO RSXP 313
C HORIZONTALLY RSXP 304
C RSXP 305
5C,22 LODD=LODDO~i RSXP 306

G0PST(6,LOOO)=0PST(29M8T) RSXP .307
GOPST (I4LOUDO) DPS t4 MB'f) RSXP 3j8
GOPST(39LODO)zDPST( lMBT) RSXP 309
G0PST(5,LODD)=OPST (5,MBT) RSXP 3±0
GOPST (1. LOOOP=3. RSXP 3.11
GOPST (2,LOOO)=0% RSXP 3±2
GrIPST (7 ,LOOD)=O)PST (3 ,MBT) RSXP 313
G0PST(8 ,LOOO)=DPST(6vMBT) RSXP 314
GD0ST(9tLOOD) =DPST (7,M8T) RSXP .315
G0PST(i0,LOOO)=DPST(8,MMT RSXP 316
GO TO 5030 RSXP 317

1 003 IF((XR)**2+(YR)**2-RD02)±001,100±1±L02 RSXP 318
cRSXP 319

C SUBDIVIOc WAFLRS HORIZONTALLY AND SPECIFY THE GCFST ARRAY DATA RSXP 320
C RSXP 321
C RSXP 322
c COUNT TFHE TOTAL NUFEER OF HORIZC4'TAL SUBDIVISICI\S RSXP 323
C RSXP 324
IC04 EX=BZ2 RSXP 325

EY=BZ2 RSXP 326
CNT=4 .0 RSXP 327

721C EX=EX+BZ RSXP 328
IF(EX**2+EY#$2-RA02) 7201,72O1,7Z0e RSXP 329

7201 CNT=CNT+4.0 RSXP 330L GO TO 721.0 RSXP 331
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72u2 EX= 3Z 2 RSXP 332
EY=EY+BZ RSXP 3ý3
IF(EX**2+EY*42-RAO2) 720±,7201,7203 RSXP 334

7203 CMA=OPST(5,Mf3T) /CNT RSXP 335
iCOi LODO=LOOO+l RSXP 336

DL=ODO5+3=LDDL RSXP 338
DL~O 151J=OD3 L RSXP 338
GDPST(9,J)=DPST(t('ýeT) RSXP 339
GOPST(10,J)-=oPST(e,0eT;/CNT RSXP 340
GDPST (7, J)=BZ2 RSXP 34.1
GDPST(3,J)=OPST (6,MET) RSXP 342
GOPST (6,J)=OPST (2,MET) RSXP 343
GOPST (4,J) =OPST(4,MET) RSXP 344
GDPST (3,J)=DPST(i,Ve'T) RSXP 345

iC5o GDPST(5,J)=CMA RSXP 346
GDPST(± ,LODOI =XR RSXP 347
GOPST(2vLOD0)=YR RSXP 348
LODO=L0004± RSXP 349
GOPS T(i,LOOD)=XR RSXP 350
GOPST (2 ,LODOI =-YR RSXP 35±
LODD=LODO+i RSXP 352
GDPST (±,LODD) =-XR SXP 353
GDPST (2,LCJDO) -YR RSXP 354LOOD=LODD+ ± RSXP 355 .
GOPSTf±,LODC)=-XR RSXP 356
GDPST (2,LDDO)=YR RSXP 357

5030 IF(LODD- 97) ±15C,±i0l,±O±0 RSXP 358
1±00 IF(IRAD)2585,2585,±iij. RSXP 359
110i. XR=XR+BZ RSXP 360

GO TO 1003 RSXP 36±
i-102 YR=YR+BZ RSXP 362

XR=BZ2 RSXP 3E3
IFCYR-RAOIUS)iOfG3,±00392585 RSXP 364

C RSXP 365
C LOAD THE GDPST ARRAYS ON THE CRM OUTPUT TAPE RSXP 366
C RSXP 367
liCC WRITE (IRISEE)LODE) RSXP 368

WRITE(IRISEH(GOPST(I,J),GOPST(2i,J),G)psl(.3,J),GopsT(4,J),GoPSTcsJRSXP 369
1),9GGPST 6,J), GOPST (701 PGDPST(8,J) 9GOPST (99J)GCFST(±,0) J=19LOODRSXP 370
2) RSXP 371
LO00=0a RSXP 372
GO TO i±30 RSXP 373

2585 GO TO (258 92586),IFLAG RSXP 374
2586 IF(IP-KDIP) 5445,258,258 RSXP 375
258 CONTINUE RSXP 376
278 CONTINUE RSXP 377

C RSXP 378
C LOAD FINAL RESIDUE CF GDPST OATA ON THE ORM CUlFUT TAPE RSXP 379
C RSXP jab.
iC,30 WRITE(IRISE)LODD RSXP 36±

WRITE(IRISE)(GDPST(±,J),GDPST(2,J),GUPST(3,J),GDFST(4,J),GOPST(5,JRSXP 382 .
1),GDPST(6,J),GOPST(7,J),GDPST(6,J),cIDPST(9,J),GCFST(lUJ),J=1,iLOCDR(SXP 3b3
2) RSXP 364
LOOD=t RSXP 365
WRITE (IRISE) LOOD RSXP 386
END FILE IRTSE RSXP 387
FEWINO IRISE RSXP 368
RE TURN RSXP 369
END RSXP 390
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*OEC o, WNDSFT WNDSF I
SUBROUTINE WNDSFT WNDSF 2

C WNUSF 3
C H. G. NORMENT, ArMOSPHERIC SCILNCE ASSOCIATES - DECEMBER 197e WNOSF 4
C WNDSF 5
C *4*W N4## S 6
C WNDSF 7
C THIS PROGRAM READS A TAPE ( IRISE) OF DATA WHICH DESCRIBES AN WNDSF 6
C AXIALLY SYMMETRIC STABILIZED CLOUD OF FALLCUT PARCELS WNOSF 9
C AND TRANSLATES THE 14(RIZCNTAL COCODINATES OF EACH PARCEL WNDSF i.L
C TO ACCOUNT FOR WIND ERIFT DURING THE CLUUD RISE 1IME INTERVAL WrNDSF i.
C IT ALSO APPLIES A TRANSLATION OF GZ COORDINATES AND TIME. WNDSF 12
C RESULT IS WRITTEN ONlO TAPE JPARN FOR USE BY THE TRANSPORT MODULEWNDSF 13
C WNOSF 14

C #* 4 * GLOSSARY F 15
C WNDSF 16
C DWAF(I) PARCEL VERTICAL DIMENSION (M) WNDSF 17
C DX hIND-SHIFT CORRECTION TO BE ADDED TO THE PARCEL X WNDSF 18
C COORDINATE WNOSF 19
C DY WIND-SHIFT CORRLCTION TO BE ADDED TO THE PARCEL Y WNDSF J0
C COORDINATE WNDSF El
C FV STILL AIR PARTICLE SETTLING RATE WNDSF 22
C IRROR NUMBER OF STATEMENT NEAR WHERE AN ERRCR WAS DISCOVERED WNOSF 23
C PMAS(I) TOTAL PARTICULATE MASS (KGM) OF PARCEL WNDSF 24

C RV UPWARD CCOPONENT OF VELOCITY CF A STEM PARCEL WNDSF 25
C RWAF(I) RAJIUS (METERS) OF PARCEL AT CENTLR CF MASS WNOSF 26
C TC(I) TIME(RELATIVE TO DETONATION OF)THE I-TH CLOUD RISE WNOSF 27
C TABLE ENTRY WNOSF 28
C TCUR PARCEL TIME COOROINATE DURING A WIND DRIFT WNOSF 29
C ADJUSTMENT CALCULATION INCREMENT WNDSF 30
C TP(I) TIME OF DEFINITION (SES) OF THE I TH PARCEL WNOSF 31
C VB(I) CLOUD BASE VEL. OF THE I-TH CLOUD RISE TABLE ENTRY WNDSF 32
C VC(I) VELOCITY ASSOCIATED WITH CLOUD AT ZC(T) AT TC(I),, WNDSF 33
C VT(I) CLOUD TOF VELOCITY OF THE I-TH CLOUD RISE TABLE ENTRY WNOSF 34
C VWAF(I) PARCEL VOLUME (M**3) WNDSF 35
C XC(I) X COORDINATE OF THE CLOUD CAP CENTER FOR '.01E ITH CLOUD WNDSF 36
C RISE TABLE ENTRY AFTER WIND SHIFT ADJUSTMENT WNDSF 37
C XPAR(I) ADJUSTED X COORDINATE OF PARCEL (M) WNDSF 38
C YC(I) Y COORDINATE OF THE CLOUD CAP CENT.R FOR THE ItH CLOUU WNDSF -9
C RISE TABLE ENTRY AFTER WIND SHIFT AEJUSTMENT WNDSF 40
C YPAR(I) ADJUSTED Y COORDINATE OF PAKCEL (11) WNDSF '41

C ZB(I) CLOUD BASE ALT. OF THE I-TH CLOUD RISE TABLE ENT.tY WNOSF 42
C (METERS ABO/E MSL) WNOSF -.3
C ZC(I) CLOUD CENTER ALT. OF THE I-TH CLOUD RISE TABLE ENTKY WNDSF +4
C (METERS ABOVE MSL) WNDSF 45
C ZCUR PARCEL. ALTITUDE AT THE BEGINNING CF A WIND DRIFT WNDSF 46
C ADJUSTMENT CALCULATION INCREMENT WNDSF 4,7
C ZLOW(I) ALTITUDE CF PARCEL BASE (M) WNDSF 48
C ZPAR(I) Z COORDINATE OF PARCEL (M ABOVE MSL) WNOSF '9
C ZT(I) CLOUD TOF ALTITUDE OF THE I-TH CLOUD RISE TABLE ENtRY WNOSF 50
C (METERS ABOVE MSL) WNDSF 51
C WNDSF 52

C WNDSF 54
COMION /ATMOS/ NAT, ALT(256), ATP(256), Pt.S(25b), RLH(256), WNDSF 55

I RHO(256), ETA(256), .. UOO, ZV(1'j), VX(10•, VY(19u) WNUSF 56
CO'HMON /BASIC/ W,FW,ZBRSTZ,HE IGHT,ZSCLSL0TMP, TPSD,XGZ,YGZ,T CZ WNDSF 57
COMMON /CONTRL/ OETIO(12),IC(2t),IRAU,IRISE,I$AN,IScUT,JPARN,KUI WNOSF 53
COMMON /INITL/ F, Pl-I, SSAM, TME, TMPG, IMPS, VFR WNDDSF ;9
COMMON /PA RTCL/ NDSTR,RHCP,DMEAN, 3,PS (2ji 9OI At'r21) ,FMASS(20L) WNLSF E0
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C04MON /TABLES/ MCX, CX(50,±fl)9 G3PST(1390,0) WNOSF 61
C WNDSF 62

OjIMENSION TC(SO), XC(5a), YC(50,9 ZC(51)1 VC(5 )v ZT(50),Wt4DSF 63
i ZB(50), VB(50)9 VT(50), XPAR(i±ju~, YPAR(±JJ), TP(luD), WNOSF 64
2 PSIZ(1aj0)t PMAE(100)9 ZFAR(100), RWAF(±OLU, CWAF(±C0j)- WNDSF 65
3 ZLOW(i0G), VWAF(100) WNOSF 66

C WNOSF 67
EQUlVALENCE (TC(i),C)C(i,±)) ,(ZTCi),CX(1,L.)) ,(ZB(I) ,CX(193)), Wt'4SF 68
I (VB~i),CX(i,6)),(YT(1JCX(i,7)), (XPAR(l),GDPST(i)), (YPAR(±)o WNDSF b9
2 GDrST(10±)), (TP(1),GDPST(23i)), (PSl.Z(±)vGDPST(301))9 WNOSF 70
3 (PMASC±)qGDPST(*,0i)), (ZPAR(±),GOPST(50i))q (RWAF(±bqG1JPST(601)WNOsF 71.
4), (0WAF(±h9GDPST(70±)), (ZLOW(±htGOPST(801j),(VWAF(i±hGOPST(9G1))WNDSF 72

AlDATA PROGRM/6HWNDSFT/ WNOSF 74
C WNOSF 75

Ni FORMAT( iX,A 6,1 34E 12*5*15) WNDSF 76
6022 FO.RMAT(lHi24X,i6HCL0LD TRAJECTORY/6X,CHXC,12X, 2F'VCt~i2X,2HZC,±2X,2-EWNDSF 77

iTC,12X,2HVC) WNOSF 78
2 FORMAT(5(iXEl3e6)) WNDSF 79
4 FORMAT(i.X,15) WNOSF 60

3013 FORMAT( 0/WNOSF 81
I. i0xqi4HBLOCK COUN~T = 15// WNOSF 82

1012 FORMAT(±Xt*PARTICLE 2LOCK BEFORE SHIFT*,/8X,*X*,±±XY#,l.lX,*T*,9XWNDSF 83
i,*PSIZ*,9X,*PMAS*,i0Xi*Z*,9X,*RWAF4,8X,4OWAF~veax,*ZLOW*,8X,*VWAF*,WNDSF a4
2//(iX,iOEi2.5)) WNOSF 85

3 FORMAT(iXg*PARTICLE 8LOCK AFTER SHIFT *,/8X,#X~,1iX,*Y*,Ii±XT#,9)XWNDSF 66
1,*PSIZ*,9X,*PMAS#,O9Z9X*WF~bsDA~bgZOW,~*WFYNS e 7
2//(lXqi0E±2*5)) WC4OSF 88

CWNDSF 89
C NOF90
o WNDSF 31

IF (NHODO)t0IO,100 ,20 a WN0fSF 92
100 .ERROR=-i00 WNOSF 93

CALL ERROR(PROGRi~,IFFCRvISOUT) WNOSF 94
C WNOSF 95
C INITIALIZE 7APES WNDSF 96

200 REWIND IRISE WNOSF 97
PEWIND JPARN WNDSF 38
WRITE (JPARN)FW 9SSAMSLDTHP, TMSD tSDWHEIGHT RHOFvCX(MCX9,5) qZiRSTZ WNDSF ~9

z WRITF(JPARN)Xr,7?cYZ,'rGZ WN DSF±jU
WRITE(JPARN)(GETID(I),I=±,2.2) W40OSF101
WRITE (JPR N) ND STR WNDSF122
WRITE(JPARN)(PS(J),.OIAM(J),FMASS(J),J=±,NOSTR) WNDSFI;3
WRITE(JPARN)NAT W NOS F 1 i4
WRITE(JPARN)(ALT(J) ,ATP(J),PRS(JJRLH(J) ,RI4O(J, ,ETA(J),J=I,NAT) WNDSF105

C WNOSF136
C COMPUTE CLOUD CENTER AN[ STE~4 DRIFT FACTOR ENTRIES IN RISE TABLE WNOSF:LJ7

C WNOSF118
10 CONTINUE WNUSF±i 9

00 25 I=I,MCX WNOSF110
ZC(I) =(ZB(I)+ZT(Il)/2.3 WNDSF±1±
VC (I)= (VOC )+VT (I)) /2.0 WNOSFIIZ

25 CONTINUE WNDSF113
MCxPi MCX + I WNOSF114
MHODO=NHODO-± WNDSF±15

C WNDSF±±6
C ENSURE THAT WINO VECTORS ARE DEFINED TL ABOVE WNOSF117
C STABLIZED CLOUD BOTTCH ALTITUDE WNOSF1±8
C WNUiSF119

IF (UZV(NHODOJ.ZV(rMt'CDOI)/2*0 *GE* ZB( MCX flGG TO ?2217 WNOSFi20
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26 IRROR=-26 WNUSFZZ2.
GO TO 7734 WNDSF122

C WNDSFi23
C FIND HODOGRAPH VECTOR ALTITUDE APPROPRIATE FOR INITIAL TIME WNOSFi24
2217 J~i WNOSFi25

K i WNDSF126
28 IF(ZC(£)-(ZV (J4£)+ZV(J))/2au) Z5*359.30 WNDSF127
31 IF(J-NHOOO) 31*32932 WNOSFi28
31 J=J~i NNDSF129

GO TO 28 WNOSF13O
32 IRROR =-32 WNDSF131

GO TO 7734 WNDSF'132
C WNDSP£33
C COMPUTE HORIZONTAL CISPLACEM1ENTS VS* TIME FOR. Tl-E CLOUD BUTTOM WNOSF134
C CENTER, WNOSF135
35 XT=TC(I)'VX(J) WNDSF136

YT=TC(i.)*VY(J) WNOSFi37'
XC (1)=XT WNDSFI.38
YC( £)=YT WNDSF149
TrEMP=TC (j) WNDSF14O
ZTE'4P=ZC(i) WNDSF14i

C WNDSF1£42
C £22 WHICH IS LOWER, NEXr CLOLO POSIT OR NEXT HODOGRAPH VECTOR WNDSF143
C WN OSF £44

£22 IF(J.GE.NHOOO) GO TO £24 WNOSFi45
IF((ZV(J+i) #ZV(J))/2* -ZC(K+£))123,£24,£24 WNDSF146

£23 DELT=(UZV(J4-£)4 ZV(J))/2.- ZTEMP)/VC.(K) WNDSF147
ZTE'4P= (ZV(Jti)+ZV(J))/2. WNDSF148
TTEMP=TTEMP+OELT WNOSF149
XT=XT+ VX(J)*OF.LT WNDSF150
YT=YT+ VY(J)*OELT WNOSF15£
J=J4i WNOSF£E2
GO TO £22 WNOSFiE3

C WNDSFi54
C NEXT CLOUD CELL CENTER IS LOWER WNDSFi55

124 DELT=TC(K+I)TTM WNOSF£56
TTEMP=TC (K4£) WNDSF157
ZrEMP=ZC ('<+) WNDSFi58
XC (Kii) =XT+VX(J) *DELT WNDSF£5g
YC(K+£) =YT4VY(J) 4DELT WNCSF160
XT=XC(K+£) WNDSFi6i
YT=YC (K*£) WNDSF£62
K=K+i WN0SFiE3
IF(K- MCX ) 122,1259125 WNUSF£E4

C WNDSFIE5
C £25 CLOUD TFA.JECrORY IS COMPLETE WNDSF166

125 WRITE(ISOUT,602Z) WNDSF£E?

WRITE (ISOUttT2)(XC(J),YC(J),ZC(J)tTC;(J),VC(J),J=£,MCX) NNDSFi58

IF( N) £02viO2vi03 WNDSF17i

£ 02 FINAL EXIT. ALL DATA HAVE BEEN MODIFIED. MARK JPARIN COMPLETED, WNUSFi73
iC2 N=OWNDSF174

IF (IC(7))20139 2CI49 C13 WNDSFi75

2Ci3 WRITE(ISOUT,3013)N WNOSF1 16 I
2C1£4 WRITE(JPARN )N WNOSF£ 17

END FILE JPARN WNDSF£7b
REWIND JPARN WNDSF179
REWIND IRISE WO~a
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RETURN WNOSF1.81
7734 CALL ERROR(PROGRMIRRORISOUT) WNDSF1.2

PET UJRN WNDSFi53
C WNDSF184
0 1.03 READ A BLOCK OF N PAFTICLE DESCRIPTIONS WNOSF!85

1.03 READ(IRISE )(XPAR(J),YPARCJ),TP(JJPSIZ(J),PHAS(J),ZPARIJtRWAF(J3WNOSF1.36
1.,DWAF(J).ZLOW(J),VWAF(J3,J=1.,NI WNOSF167

IF (I0(l))2O1.5v201.0,2o1.5 WNOSFi88
2C1.E WRITE(ISOUT,Z30±3)N WNDSF1.39

WRITE(ISOUr,±~±2)(XPIPAR()YA',(ITPI),PsIz(i),PMAscI).gzPAR(x), WNDSF190

C WNUSF192
C N'jW PREPARE TO SHIFT FARTICLES HORIZONTALLY IN ACCORDANCE WITH THEWNDSF1.93
C PCSITION OF THE CLOLC AT THE TIME WHEN THE PARTICLE LL.FT THE 0LOJUDWNDSF1.94

C WNCSF!195
C FIRST INITIALIZE FOR ENTERING A LOUP CN PARTICLES WAOSF196
201.0 OLDZ=-99999.0 WNDSFI.97

OLDPS=-1..0 WNDSFiv3
OLIT=is.ýWNDF~igg
,j=W I!NO SF200

C 1.05 WAS THE CURRENT (J-TH) PARTI!CLE DEFINED AT THE SAHE TIME AS THE WP40SF201.

C PREVIOUS ONE* YES TO 1.051 1NNDSF202
1,15 IF (TP(J )-COLT) iCE,1.G±, 166 WNEDSF2-13I

C WNDSiFZ04
C'105i. IS THE CURRENT (J-TH) PAFTICLE THE SAME SIZE AS THE PREVIOUS 0WZ. WNOSF21w5 ,
C YES TO 137 WNDSFZý6
1051 IF(PSIZ(JJ-OLDPS31. ZiJ01.7,1.C6 WtDSFZQ~7

C WNDSF2i08
C 1.0 ? S THE J-TH PARTICLE AT THE SAME ALTITUDE AS THE PREVIOUS ONE. WNDSF2Jg
C YES TO 1.0'8 WNDSF21.D
tO7 !F(ZPAR(J)-OLDZ)IOEo±08,1.06 14NOSP 21.1

C WNDSF±21
C 1 .wZ8 THE OARTICLE WILL HAVE THE SAHE. HOt<IZONMTAL 015 FLIICEMENTS AS THE WNOSFZ1.3

AC PREVIOUS ONE AND WILL LEAVE THE CLOUD AT IlHE SAPE TIME ANJ) ALTI- WNCSFý`14
C TUDT AS THE PREVIOUS ONE. ADDITION OF XGZtYYGZ MAKES XPAR, YPAR WND~iF?15
c; PELATIVE TO GOORCINATE SYSTEM ORIGIN WNfSF 216

1,]a TP(')=TP(J)+TGZ WNUSF217
1.CY XPAPlJ)z-(PAR(J) -DX+XGZ WNDsr2i8 A

AYP4R(J)=YPAPA(JI+DY+YGZ WNUSF21$ 4
C WNDSF220

G INCREMENT AND TEST J To C014SIOER THE NEXT PART ICLE OR RETURN TO WNDSFZ22.
C FETCH THE NEXT BLOCK OF FAr-<TICLE DATA. WNOSF 222

J=J+1. WNDSF223
I F (J -N) I1.05, 10 5,t iC WNOSF'224

G WNDSF225
C ±110 PUT THE MODIFIED DAIA CN THE TAPE JPAPIii AND THEN FETURN Ti WNOSF2?6
C FETCH THE NEXT DATA 8LOCK. W ND SF227

11.3 WRITE(JPARN IN WUF2
WRITE (JPARN I XA()YA()Z:RJT()PI(~PA(~RA WNflSF229

1.(JkpDWAF(J),7LOWLJ)9 VWAF(J),J±=,Ni' WNOSF20O
IF(IC(7))i85,114,1.85 WNOSF231.

185 WRITE (ISCUT,'4)N WN DSF2 J 2
WRITE (ISOUT,3) (XPAR( )., YPAR (1), TF( ),PSIL-(!) PMS (I)ZPA 9 ), WNUSFE33

1.RWAF(T),DWAFLI),ZLCW(I),VWAFfl))Iz-1lNI WN[DSF2S4
1.90 G0 TO 104L WNDSF2 35

1.` 6 0L~f)PS=PSIZC(J) wNlGSF2j6
ý4OLD7=7PAR(J) W HN DSF Z! 7

OLUT=TPCJ) W N 0SF 2 38
WNDSF239

C DIO J-TH PARTICI.E LEAVE' TH1E CLOUU0. NI TO 1.15 ND SF24 U
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IF(ZPAR(J)-ZB( MCX 31 1,4ti5tliS WNDSF2,4i
C WNOSF242
C '.15 TAKE CARE OF PARTICLES THAT DONT LEAVE THE CLOUD WNDSF243

115 DX=XC(MCX) WNDSF244
OY=YC (HGX) WNOSF245

0 TP(J) AND ZPAR(J) ARE OK AS IS* WNDSF246
GO TO 108 WNDSF247

C WNOSF248
C 114 THE PARTICLE HAS LEFT THE CLOUD WNDSF249
C WNDSF250

114i ZCUR=ZPAR(J) WNOSF25i
IF( ZCUR .LT. ZBRSTZ ) ZCUR=ZBRSTZ WNOSF252
TCUR=TP (J) WN0SF253
DX=O. WNOSF254
OY=O. WNUSF255

C COMPUTE ATMOSPHERE FROPERTIES AT ZCUR WNUSF256
CALL TRPL(ZCURNAT,ALTAlPtT) WNDSF257
CALL TRPL(ZCURNATALTPRSP) WNUSF258
CALkL TRPL(ZCURNATvALTRHODEN) WNDSF259
CALL TRPL(ZCURNATALT,ETA,VIS) WNDSFZ60

C WNDSF261
C LOCATE PARTICLE OEFIKITICN TIME IN THE CLOUD RISE TABLE. WNOSFE62
C WNDSFZE3

00 210 K=iMCX HNOSF264
LL=MCXPi-K WNDSF265
IF(T0(LL)oLE.TP(J)) GO TO 221 WNOSFZE6

210 CONTINUE WNDSFZE7
211 IRROR=-21i WNOSFZEB

GO TO 7734. WNSFZE9
C WNOSF27G3
C 2Z1 LOCATE INITIAL PARTICLE ALTITUDE IN THE WIND HODOGkAPH TABLE WNDSF27!
C WNOSF2?2

221 DO 230 K=ziMHODO WNnSF273
IF((ZV(K)+ZV(K÷I)}/2.,OGTZPAR(J))GO TO 210 WNDSF274

230 CONTINUE WNOSF275
MM=NHOOO WNOSF276
GO TO 223 WNOSF277

240 MM=K WNDSF278i~i GWNOSF279
C 220 FIND CLOUD BOTTOM ALTITUDE AT THE PAKTICLE DEFINITION TIME WNOSF230

220 ZBOTOM= ZE(LL) +(TP(j)-TC(LL))fVB(LL) WNOSF281
IF%'(ZBOTOM- ZCUR)*LEi±5,W*(Jo151)) GO TO 225 WNDSF28Z

'.' C W;USF2D3
"C LOCATE INITIAL PARTICLE ALTITUDE IN THE GLOUC RISE HISTORY TABLE WNDSF284
i!:C W1 SF285

00 222 K=ioMCX WNOSF28E.
NN=MCXPI-K WNUSF2. 7
IF(ZB(NN)oLE.ZCUP) GC TO 224 HNDSF238

222 CONTINUE WNDSFZ89
C WNDSF29C

COMPUTE AN AVERAGE BASE RATE, BV WNDSF291
C WNOSF292

224 Ir(LL,GT.NN)GO TO 3224 WNOSF293
BV:Vq(LL) WNDSF294
GO TO 3227 WNDSF2'5

.3224 BV/= 00 WNDSF296

DO 3225 K=NN,LL WNDSF297
"IF(KPEQ. MCX 3 GO 7O 3e26 WNDSF236

3225 BV=BV 4VB(K•(TC(K4i)- TG(K)i WNOSF239
3226 BV= RV/(TC(LL)-TC(NN)) WNOSF3w0
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3227 CALL SETTLE(PSIZ(J),RHOPDENVIStTtPFVtIACCR) WNDSF3jI
C WNOSF3.2
C CAN THE PARTICLE BE MOVE[ SIGNIFICANTLY IN THE TIME AVAILABLE---- WNDSFSQ3
C YES TO 250 WNUSF3O4
C NO TO 315 'ANDSF305
o WNDSF336

IF(( ZBOTOM-ZCUR*i.o,),LT,(TP(J)-TC(j)) (FV*BV)) GO TO 250 WNDSF3JT
225 OELTEE=O. WNUSF338

GO TO 315 WNDSF309
C WNDSF31t
C INDEX MM IDENTIFIES THE WIND HOOCGRAPH STRATUM. IN WHICH THE WNDSF311
C PARTICLE IS CURRENTLY DEFINED. WNDSF312
C WNDSF313
C INDEX LL IDENTFIES THE CLOUD RISE HISTORY TA9LE ENTRY WHICH WNDSF314
C REPRESENTS THE RISE INCREMENT DURNING WHICH THE PARTICLE IS WNDSF315
C CURRENTLY DEFINED. WNOSF316C WNDSF317

C 245 LOCATE CURRENT PARTICLE ALTITUUE IN THE WINO HODOGRAPH TABLE WNDSF318
C WNDSF3i9

245 00 246 K=iMHODO0 WNDSF320
IF((ZV(K) ÷ZV(K+I))/•.0 .GT. (ZCUR+ 1,0))GO TO 247 WNDSF32I

246 CONTINUE WNOSF322
MM=NHODO WNUSF323
GO To 250 WNDSF324

247 MM=K WNOSF325
C WNOSF3Z6

250 CONTINUE WNDSF327
C WNDSF328
C DETERMINE IF NET PARTICLE MOTION IS UPWARD OR DONWARD. WNOSF329
C UPWARC TO 251 WNUSF330

CALL SETTLE(PSIZ(J) tRHOP,OENVIS,T,PFVtIACCR) WNDSF33i
C WNOSF332
C DOWNWARC TO 253 WNDSF333
C WNOSF334

IF(CZBOTOM-ZBRSTZ) .GT.0.0l GO TO 2298 HNDSF335
2297 RV=O. WNDSF336

GO TO 2299 WNDSF337
2298 RV=VB(LL)*( 1,0÷( ZCUR-ZBDTOM)/( Z3TOTOM-ZBRSTZ)) WNOSF338

IF( ABS(RV) .GT. A9S(VB(LL)) ) RV=VB(LL) WNOSF339
2299 IF(FV-RV *GE.C*O)GO TO 253 WNDSF340

C WNDSF341
C 251 COMPUTE THE TIMES RECUIRED FOR THE PARTICLE TO PCVE TO THE WNDSF342
C 801TOM OF THE HODOGRAPH STRATUM IN WHICH IT RESICES,ANO TO THE WNDSF343
C BASE OF THE CLOUC. USE THE SMALLER OF THESE T IPES, WNOSF344
C WNOSF345

251 IF((MM-1).GT.0) GO TO 252 WNOSF346
DELZEE= ZBRSTZ-ZCUR WNtJSF347
GO TO 1253 WNDSF348

252 OELZEE= (ZVUIM) +ZV(PM-i))/ 2.b-ZCUR WNDSF349
IF(OELZEE *LT. -0. 4c)GO TO 1253 WNDSF350
MM=MM-l WNDSF351
GO TO 251 WNDSF352

1253 DELT7P= DELZEE/(FV-FV) WNDSF353
254 DELTEE=(ZBOTOM-ZCUR)/(FV-RV÷V3(LL)) WNOSF354

IF( OELTEE.LT. DELTEF) GO TO 255 WNOSF355
OELTEE= DELTEP WNDSF356

255 IF(DEL.TEE.GEOo) GC TO 278 WNOSF357
256 IRROR=-256 WNUSF358

GO TO 7734 WNDSF359
C WN[USF360[' 102



C 253 COMPUTE THE TIMES RECUIRED FOR THE PARTICLE TO ?CVE Tf! THE TOP OF WNDSF36i
C THE HODOGRAPH STRATUP !N WHICH IT KESIOE5,ANO TO THE BA4I OF THE WNDSF362
C CLOUD. USE THE SMALLER CF THESE TIMES. WNDSF363
C WNDSF364

253 DELTEP= ((ZV(MM)+ ZV(MM+i))/2.0 -ZCUR)/(FV-RV) WNOSF365
GO TO 254 WNDSF366

C WNOSF367
278 TMIUOT=TCUR-DELTEE WNDSF368

IF(IC{8).EQ.)OGO TO 2't9 WNDSF369
IAC=278 WNDSF37O
WRITE(ISOUT723D)0 IAC, WNDSF37±

I JL.LHMtLLLOELTEEZBOTO$,RVFVTCURZCURtTMIUDT WNDSF372
2310 FORMATtI5/ WNOSF373

1 415/7( 3X, E12, 5)) WNOSF374
C WNDSF375
C FIND THE POSITION OF TIME TMIUUT IN THE CLOUC RISE TABLE. WNDSF3'6
C WNOSF3T7

279 LLL=LL WNDSF378
28C IF(TC(LL).LE*TMIUDTJ GO 10 290 WN4DSF3?9

LL=LL-i WNDSF360
IF(LL°GE.i) GO TO 2a0 WNDSF381
TMIUOT= TC(i) WNOSF382
LL= i WNDSF383
DELTEE=TCUR-TC (1) WNDSF384

C WNOSF385
C COMPUTE THE CLOUO BOTTOM HEIGHT,ZBOTOMAT THE TIME TMIUDT. WNOSF386
C WNDSF387

290 ZBOTOM=ZB(LL)*VB(LL)*(TMIUDT-TC(LL)I WNDSF368
C NNDSF389
C IS THIS CLOUD BOTTOM ALTITUDE LESS THAN CR EQUAL TO THE PARTICLE WNDSF390
C ALTITUDE- WNDSF39i
C YES TO 295 OR 320 WNDSF39Z
C NO TO 300 WNDSF393
C WNDSF394

291 TMPOZ=ZBOTOM-ZCUr -(FV-RV)*OELTEE WNDSF395
IF(A8S(TMPOZ).LE.5.o) GO TO 320 WNDSF396
IF(TMPDZ)295,320,900 WNDSF397

C WNUSF398
C 295 CLOUD BASE AND PARTICLE TRAJECTORIES HAVE CROSSEC, IF POSSIBLE, WNOSF399
C GO BACK TO THE STEP JUST BEFORE T4E CROSSING OCCURS. WNDSF43O
C WNDSF431

295 LL=LL+i WNDSF4JZ

IF(LLL-LL) Z96, 3±0 ,297 WNDSF403
296 LL=LLL WNDSF4C4

GO TO 31J WNDSF495
297 DELTEE= TCUR-TC(LL) WNCSF4J6

7BOTOM= 7B(LL) WNDSF4u7
TMPDZ=ZBOTOM-ZCUR-(Fw-RV)*ODELTEE WNDSF408
IF(ABS(TMP0Z).LE.5.0 ) GO TO 311 WNDSF419
IF (TMPOZ) 295, 3 ±1, 300 WNOSF410

C WNOSF411

C 300 INCREMENT PARTICLE SHIFT PARAMETERS WNCSF412
300 OX=DX+VX( MM) *DELTEE WNDSF413

DY=DY+VY( MM) *DELTEE WNOSF414
TCUR=TCUR-DELTEE WNOSF4I5

ZCUR=ZCUR+ (FV-RV)*CELTEE WNOSF416
C COMPUTE ATMOSPHERE FROFERTIES AT ZCUR WNDSF417

CALL TRPL(ZCURNATALTATPPTI WNDSF418
CALL TRPL(ZCURNATALTPRSP) WNDSF419
CALL TRPL(ZCURNATALTRHODEN) WNODr42o
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CALL TRPL(ZCURvNAT, ALTETAqVIS) WNOSF421
IF(IC(8)9EQ9G)GO TO 245 WNDSF422
IAC=300 WNDSF423
WRITE (ISOUT9231O) lAG, WNOSF424

1. JLLMMLLLOELTEE; ZBOTOMRV, FVTCURZCURtT?~'IUDT WNDSF425
GO TO 245 WNDSF426

C WNOSF427
o WNOSF428
C 31l2 MAKE FINAL AUJUSTMENTS TO PARTICE SHIFT PARA?'ETERS. WNDSF429
C WNDSF430
C WNfJSFL431

310 ZBOTOM=ZB( LL)tVB( LL)*(TCUR-TC( LL)) WNDSF432
DELTEE=(ZBOTOM-ZCUR)/ (VB ( LL)-RV+FV) WNDSF433

3±11 IF(OELTEE.LT. O.0)DELTEE=0. WNOSF434
IF( (TCUR-DELTEE) .LT. 0.0) OELTEE=J.0 WNOSF435

315 IF(TCCLL) *LE. (TCUR-CELTEtL-D.±)) GO TO 3203 WNDSF436
LL=LL-i WNDSF437
IFCLL.GE.±) GO TO 315 WNOSF438
LL=± WNDSF439

320 IJELTRP =(TCUk -OELTEE-TC( LL))/(Tý( LL+i) -TCC LLtl, WNDSF440
322 DX=OX+VX( P"M)*DELTEE + XC( LL) + (XC( LLý-I) -XC( LL))*OELTRF WNDSF441

DY=DY+VY( 4M)*OELTEE + YC( LL) + YOC LL+±) -YC( LL))*OD.LTRF WNUSF442
IF(IC(8)*EQ.0)GO TO ±08 WNDSF443
IAG=320 WNDSF444
WRITE(ISOUT ,2310)IAC, WNOSF445

I. J ,LLMMLLL,OELT--EEZBOTCMRV, FVTCUPtZCUR, T?±UOT WNOSF4Lv6
GO TO ±08 WNDSF447 '

C WNOSF448
END WNOSF449

A

*OECK9 AOVEC ADVEC 1.
SU3ROUTINE ADVEC (NET,9NETSU Z(3H,9TI'IUPgUSUMVSUM ,O0XSUNO YSUM, RSUM, AD VL-C 2

IWFZ,TSUMCAVS,ZCHALTATPPRSRHOETATMAX, ADVEC 3
21CF,JCF,NCF*KBHFeN(AIF,LTIMF,NATF) ADVEC 4

C AUVEC 5
C He Go NORMENT, ATMCSFHERIC SCIENCE ASSOCIATES - ECEMBER 1978 ADVEC 6
C ADVEC 7

CD ~ A C 8

CAOVEC 9
C FALLOUT PARCELS ARE TRANEPORTED (VIA SR TRANP) BY ADVECTION PLUS ADVEC ±10
C SETTLING. PARCEL TCF AND BASE ARE TkANSPURTEO SEPARATELY, AND THE ADvEC ii
C RESULTS ARE SMEARED* THE /COM1MON/ VAFIAd3LE ZP IS REDLFINEJ* ADV~EC 12
C AOVEC 13
C j 444#~4 444 444444 ~4~~OL 4
C ADVEC 15

COMMON /CNTROL/ IPOUT,ISIN,ISOUT,JPARN,MC(20),NSEQO ADVEC 16

COMMON /PARCL/ CRCSE,ODOWNO0WAF ,EDDY #NDATPrPMA S ,FSIZ,9RHOPPRWAF, ADVEC 17
± TP,XP,YPtZLOWZP MOVEC 18
COMMON /SPACE/ WIN1vXLLC9YLLC9ZMAX,ZMINqTIFVEX A'JVEC 19

C AVC2
DIMEN7SION NET (ICF, JCF) ,NETSU (NCF) ,ZBH( KBHF) vUSUM.(KBHF,9NOATF, LTIMFI A)VEC 2±
DIMENSION VSUM(KBHFitýDATF,LTIMF),OXSUMI(KBHF,NOA1F,LTIMF) AOVEC 22
DIMENSION OYSUM(KBMF,NDATFLTIMF.',TIMUP(LTIMF),ZCH(KL:HF) AO*JEC 23
DIMENSION CAVS(KbHF),WFZ(KI3HF,NDATFLTIMF),TSUM(KBHF') ADVEC 24
DIMENSION RSUM (KBHF ,INATF,LTIMF) AL)VEC 25
DIMENSION ALT(NATF),ATP(NATF),PRS(NATFIPHC(NATF)9,ETA(NATF) A9VEC 26
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C ADVEC 27
DATA EPS/D.i/ ADVEC 28

C ADVEC 29
MC3=MC( 3) ADVEC 30

CHANGE ZP FROM PARCEL CENTER TO PARCEL BASE ALTITUCE. ADVEC 31
ZP=ZLOW ADVEC 32

CALCULATE TRANSPORT OF PARCEL BASE. ADVEC 33
IF ( (ZP-ZMIN)*GT*EPS) GO TO 14il AOVEC 34
TOL=TP ADVE6 35
XOL=XP ADVEC 36
YOL=YP ADVEC 37
ZOL=ZP AOVEC 38
ROL0o. ADVEC 39
SIGXL=RWAF ADVEC 40
'SIGYL=RWAF ADVEC 41
GO TO 1412 uO'VEC 42

1411 CALL TRANP(NETNETSUZBHTI.MUPUSUMVSUMDXSUMOYSU~iRSUM, ADVEC 43
1'NFZ,CAVSqTSUM9 TMAX9 XCL9 YOL, ZOL9 TOLvSIGXL PSI GYL i FCL 9NOATL 9 AOVEG 44
21CFvJCF,NCF9K8HFNOATFvLTIMF) AOVEC 45

CHANGE ZP FROM PARCEL BASE TO PARCEL TOP ALTITUDE. ADVEC 46
1412 ZP=ZLOW+IJWAF ADVEiC 47

CALCULATE TRANSPORT OF PARCEL TOP. ADVEC 43
IF( ZP-ZMIN .GT.EPS) GO 70 1414 AOVEC 49
TOU=TP ADV6C 50
XOU=XP ADVEC 51
YOU=YP AUVEC 52
ZOLJ=ZP ADVEC 53
ROU=09 ADVEC 54
SIGXU=RWAF ADVEC 55
SIGYU=RWAF ADVEC 56
GO TO 1415 AOVEC 57

1414 CALL TRA NP (NETNETSUZUH,9T I-UP,9USUM, VSUMJXS LM, DYSU4, RSUM, ADVEC 58
i WFZvCAVSvTSUM TMlAX9XcU, YOU, ZOU 9TOU #'.IGXUtS IGYU 9RCU 9NOATU, A!JVEG 59
21CFJCFvNCFqKBHF,NCAlFv LTIMF) ADVEC 60

CALCULATE SMEAR OF PARCEL 7OP AND BASE RESULTS. ADVEC 61.
1415 ZOUTN=(ZOL+'ZOU)/2* ADVEL 62

TOTN(TOL(XOU-XL.E..E/0 OTO10 AOVEC 63
TFA3(OUTN X OLtTOU)/.i0-0)GTO14 AOVEC b3
IF(ABS(YOU-YOLJ.GE.1.OE-3Q) GO TO ±4U3 ADVEC 65

ROUTN= * AOVEC 66I
GO TO 1405 ADVEG 67

1403 ROUTN=1.570796337 ADVEC 68
GO TO ±405 AOVEC 69

1404 ROUTN=ATAN((YDU-YOL)/(XOU-XOL)) A0'VEC 70i
IF(XOU-XOL .LT. Cot) ROUTN=ROUTN -SIGN(3.14l592E54,ROU'PN) ADVEG 71

14V5 R=ROUTN-ROL AD VE k 72
SXL1i./SQRT((COS(R)/SIGXL)*2+(SIN(RI/SIGYL)**2) ADVEC 73
SYL=i./SQRT((SIN(R) /SIGXL)**2+(COS(R)/SIGYL)**2) ADVEC 74
R=ROUTN-ROU AiJVEC 75
SXU=1./SQRT((COS(R)/SIGXUI*42*(SIN(R)/SIGYU)#*2) ADVEC 76
SYU=1./SQRT((SIN(R)/SIGXU)**2+(COS(R)/SIGYU)**2) ADVEC 77
SXOTN=(SXU+SXL+SQRT((XOU-XOL)4*2+(YOU-YOL.)**))/2. ADVEC 78
SYOTN=SQRT(SYU*SYL) AOVEC 79
XOUTN=XOL*(SXOTN-SXL)*CO'.(ROUTN) ADVEC 80
YOUTN1=-.YOL+( SXOT1N-SXL)*SItN(ROUTN) ADVEC 61

1450 CALL OUMPER (X OUT N Y CLTN ZOUTN TOUT N SX OTN 5YCT N FMAS, PSI 7, ROUT N, A 0 EC, 82
I ISO UT,I POUT HC 3) ADVEC 53
RETU(R N ADVEG 6~4
END ADVEC 85
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*DECK, BOUN BOUN 1
SUBROUTINE BOUN(NETNETSUXTYTXU,YOXC, YC, iCFJCFNCF) BOUN 2

C MARCH, •97i BOUN 3
C SUBROUTTNE BOUN DETERMINES AN INTERPOLATED PARCEL POSITION BOUN 4
C (INFINITESMALLY OISPLACED EXTERNAL TO A CELL BýUNOARY) GIVEN THE BOUN 5
C PREVIOUS PARCEL FOSITI ON INTERTAL TO THIS CELL AND THE ANICIPATEDBOUN 6
C PARCEL POSITION EXTETNAL TO THIS CELL BOUN 7
C XT - ANTICIPATED FARCEL POSITION X COORDINATE BOUN 8
C YT - ANTICIPATED PARCEL POSITION Y COCROINATE BOUN 9
C XO - PREVIOUS PARCEL POSIVION X COOROINATE BOUN 10
C YO - PREVIOUS PARCEL FOSITION Y COORDINATE BOUN £1
C Xc - INTE.RPOLATEO PARCEL POSITION X CCGRDINATE BOUN 12
C YC - INTERPOLATED PARCEL POSITION Y COORDINATE BOLN 13

C ADISP - SMALL X DISPLACEýENT. + CR - EPS. BOUN 14
c BOISP - SMALL Y DISPLACEVENT. + OR - EPS. BOUN 15

DIMENSION NET(ICFJCF),NETSU(NCF) BOUN 16
DATA EPS/O05/ BOUN 17

CLEAR ADISP AND BOISP BOUN 18
ADI SP=O . BOUN 19
BOISP=O. BOUN 20

COMPUTE XLXRYL., AND YU FCR (XOYO) 8OUN 21
CALL NEST(NETNETSUXOYONDATO,XLXRvYLYU, ICFJCF,NCF) BOUN 22

CUT AND TRY XC BOUN 23
CHECK IF XT LIES TO THE RIGHT Or XR BOUN 24

IF(Xr,LE.XR) GO TO 102 BOUN 25
XC=XR t3OUN 26
ADISP=EPS BOUN 27
GO TO 104 BOLN 28

CHECK IF XT LTIS TO THE LEFT OF XL BOUN 19
102 XC=XL BOUN 3u

IF(XT.GEXL) GO TO 106 BOON 31
ADISP=- EPS BOUN 32

CCMPUTE YC BOUN 33
104 YC=YO+(YT-YO) (XC-XO )/(XT-XO) BOUN 34

CHECK IF YC LIES BETWEEN YL AND YU BOLN 35
IF((YU.GE.YC).AND*(YC.GE.YL)) GO TO 1.1 BOUN 36

CUT AND TRY YC BOUN 37
CHECK IF YT IES ABOVE YU BOUN 38

1C6 IF(YT.LT.YU) GO TO 108 BOUN 39
YC=YU BOON 40

2107 BDISP=EPS 8OUN 41
GO TO 110 BOUN 42

CHECK IF YT LIES BELOW YL BOUN 43
106 YC=YL BOUN 44

IF(YTGT.YL) GO TO 1I1 BOUN 45
6DISP=-EPS BOUN 46

COMPUTE XC BOUN 47
110 XCXO÷+(XT-XO)VIYC-YO )/(YT-YO) BOUN 48

CREATE INFINITESMAL DISPLACEMENT BOUN 49
"11J XC=XC+AOISP BiUN 50

vC=YC+DDISP BOOUN 51
RETURN BOUN 52
END BOUN 53
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*OECKCALIB CALIB I
SUBROUTINE CALIB (At NX, AN, NS,N) CALIB 2

C MARCH, 1971 CALIB 3
C SUBROUTINE CALIB OETERMINES A JUSTIFIED INDEX WHICH RELATES AN CALIS 4
C INPUT UATA POINT TO ITS CORRESPONDING POSITION IN AN INPUT ARRAY. GALIB 5
C CALEB 6
C A - INPUT DATA ARRAY CALIB 7
C NX - INPUT MAXIMUl' INCEX OF A CALlB 8
C AN - INPUT DATA FOINT CALIB 9
C NS - INDEX JUSTIFICATION CODE. WHEN GIVEN (BY INPUT) THE CALES 10
C FOLLOWING VALUES, h IS DETERMINED SUCH THAT - CALIB i1
C +1 A(N) IS *LEs AN CALIS 12,
C -1 A(N) IS oGT. AN CALIB 13
C N - OUTPUT INDEX CALI3 14
C CALIB 15

OIMENSION A(NX) CALlS 16
EPS z I.E- NS AS( AN ) CALIS 17

N=O CALls 18
COPMENCE SEARCH FOR N CALIS 19

I N=N+i CALIB 20

NN=N+(i+NS)/2 CALEB 21
COMPARE A(NN) WITH AN ONLY IF NN IS LESS THAN NX+I CALIB 22

IF((NN.LTNX÷I).AN(.(A(NNI.LT.AN*EPS)) GO TO i CALlB 23
RETURN CALIB 24
END CALES 25

*DECK, CNTR CNTR ±
SUBROUTINE CNTR(NETNETSU,NDATAXGYG ICFJCF9 hCF) CNTR 2

c MARCH, 1971 CNTR 3

C SUBROUTINE CNTR DETERMINES THE XY COORDINATES AT THE CENTER OF A CN(R 4
C HORIZONTAL SPACE RESCLUTION MESH OR SUB-MESH. C'TR 5
C NDATA - ATMOS. HORIZ, SPACE NET MESH OR SUB-MESH INDEX CNTR 6
C XG - NET MESH OR SUB-MESH CENTER POSITICN X COORDINATE CNTR 7
C YG - NET MESH OR SUB-ýESH CENTER POSITICN Y COORDINATE GNTR 8

COMMON /CNTROL/ IPOUI,ISINlSOUTJPARNMCC26),NSEQO CNTR 9
COM4MON IINDEX/ ICXJCXKBHXLTIMXNATNCX,NDATX GNTR 10
COOMMON /SPACE/ WINTXLLCYLLCvZMAXZMINTIMEX CNTR It
DIMENSION RET(ICFJCF),NETSU(NCF) CNTR 12
D3ATA PROGRM/6HCNTR / CNTR 13
VINT=WINT/2u CNTR 14
IG=0 CNTR 15
JG=O CNTR 16
NDBLE=i CNTR 17
NSTOR=NDATA CNTR 18

CCMMENCE SEARCH LOOPS FOR IC AND JC CNTR £9
£ 00 2 JC=1,JCX CNTR Z0

00 2 IC=, ICX CNTR 21
CHECK IF NSTOR CAN BE FOLhN IN NET CNTR 22,

IF(NET(ICJC)sEQ.NSTCR) GO TO 9 CNTR 23
2 CONTINUE CNTR 24

COMMENCE SEARCH LOOP FOR NC CNTR 25
00 3 NC=1,NI;X CNTR 26

Cf-,ECK IF NSTOR CAN BE FOUNC IN NETSU CNTR 27
IF(NETSU(NC).EQNSTOR) GO TO 4 CNTR 28

3 CONTINUE CNTR 29
CALL ERROR(PROGRM,-3, ISOUT) CNTR 30
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m~mv a w" 4 -- RI"

COMMENCE TRACEBACK THROUGI' FOIý'TER SEUUENCE CNTR 31
4 NG=NC-44(NC/4)+i CNTR 32

ING=+i CNTR 33
JNG=-iCNTR 34

CONVERT NSTOR TO ITS IMMECIATELY PRECEDING POINTER CNTR 35
NSTOR=-NC+3 ONIR 36
GO TO (8,79615)9 NG CNTR 37

5 ING=ING+2 CNTR 38
NST OR=NSTOR+1 CNTt' 39

6 JNG=JNG42 CNTF 40
NSTOR=NSTOR+± CNTF 41

7 ING=ING-2 CNTR 42
NSTOR=NSTOR-3 CNTR 43

COMPLTE QUORANT LABELS IG AND JG CNTR 44
8 IG=IG+ING*NDBLE CNTR 45

JG=JG+JNG*NDBLE CNTR 46I
NOBLE=2*NDBLE CNTR 47
VINT=VI NT/2* CNTR 48

CONTINUE SEARCH FOR IC ANC JC GNTR 49
GO TO ± NT 50

COMPUTE XG AND YG CN17R Si
9 IG=IG+NDBLE CNTR 52

JG=JG4-NDBLE CNTR 53
XG=WINT*FLOAT (I C-1) +VINT 4FLOAT (IG) +X LLC CNTR 54
YG=WINT'FLOAT(JC-1J.VINT*FLOAT(JG)*YLLC CNTR 55
RETURN CNTR 56
END CNTR 57

*OECK, DATI4 DATIN ±
SUBROUT INE DATIN (NET,9NETSU,9Z8H 9ZCHT IMUP,9USUV9,VSUM, RSUMs WFZ, q ATIN 2

±DXSUMD0VSIJM9,CAVS ,MA RYtIC Ft J F sNCF,9MARFtKBHF,9NODATF9 LT IMF) DATIN 3
C DATIN 4
C H, G. NORNENT, ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER ±97t DATIN 5

C DATIN 6
C

C DATIN 8I;C READS ANU PROCESSES WINDODATA. RE-ADS AND PROCESSES TURBULENCE DATIN 9
C DATA, OR CALCULATES TURBULENCE DATA. L~ALLS SUBROUTINES ONEDIN, DATIN iQ

C TRIDIN AND WILKNS FCR ASSISTANCE. DATIN li
C DATIN 12

C DATIN 14
C OMMON /ONTROL/ I PO UT 91SIN,ISOUT JPA RN MC 2 0),NS EQ 0 ATIN 15
COMMON /INDEX/ ICXJCXKBHXLTIMXNATNCXPNDATX DATIN 16

C DATIN 17
INTEGER WI NO,TURB, ME lEOR 9RESOLV 9SPL.C FUR', DONE,9 IL KS DATIN ±8
DIMENSION NET( ICFJCF) 9NETSU(NCF) ,N0ARY (MARF),qZBH'(KHFlZCH(KBHF) UATIN 19
DIMENSION TIMUP(LTI1,F),USUM(KBHFN4DATF,LTIMF) DATIN 20
DIMENSION VSUM(KBHFNDATF,LTIMF),9WFZ (KBHFNDATF,Lf IMF) DATIN 21
DIMENSION OXSLIM(KBHF,NDATF,LTIMFhOUYSUM(K8HFNDATFLTIMF) DATIN 22
DIMENSI ON RSUM (KBHFtNDA T FLTIMF) DATIN 23

C DATIN 24
DATA PROGRM ,ALIMIT ,WI-ND TURB ,OONE ?'ETEOR,RESOLV DATIN 25

± /6HOATIN ,999999.94HWIN094HTUR3,4HNO M~4MTHEO DATIN 26
DATA INPU 9 WILKS DATIN 27

± /4HINPU ,4HWILK /DATIN 28
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I A

C DATIN 29
I FORMAT(A'., 2X9 A4, 18X# 12, Fi0.oi) DATIN 30
10 FORMAT(///1SX±73IATMCSPHERE UPDATEI4, 22H FOR TItFES LATER THAN t DATIN 31.
I E±Ze5, 6H SEC (P8.3 7H HOURS)/ DATIN 32

ii FORMAT(21X50H* 4 4 * * * WINOFIELU DATA */)DATIN 33
12 FORMAT(2±X5iH* * * ' * * TURBULENCE DATA * * * /)DATIN 34

21. FORMAT(iH0,iOX, 79HCOLNT OF UPOATA DATA SETS CCES NOT TALLY 01ITH DATIN 35
iSPECIFIED UPDATE SECUEMCE NUMBERS) DATIN 36

22 FORMAT(iH-OigX, 22H A DATA SET IS MISSING) DATIN 37
23 FORMAT(///20X, 59HLFOAfE INDEX INCONSISTENT WITH UPDATE TIME ON 0.4TI N 38

IAN INPUT CARD) DATIN 39
25 FORMAT( iHO, 8iHFIRSI' UPDATE WINDS MUST BE INPUT FIRST WHEN i-DIMEDATIN 40

iNSIONAL DATA PROCESSING IS USED) DATIN 41.
C DATIN 42

00 50 L=iLTIHF DATIN 43
TIMUP(L )=ALIMIT UATIN .44
t00 50 Nz±,NOATF DATIN 45
USUM(itNL)=ALIMIT DATIN 46

50 DXSUM(iiNL)=ALIMIT DATIN 47
Z^~i=LMTDATIN 48 ,

IF;M4C(i)*EQ*O)GO TO 500 DATIN 49
CONSTRUCT THE HORIZONTAL SPACE RESOLUTION NET DATIN 50

CALL GETUP "NE~T NETSU #MARY MARF PICF 9JCF 9NOF 9NUATF) DATIN 51.
CONSTRUCT THE ATMOSPHERE STRATA DATIN 52

CALL LAY[ERS(ZCýt-ZBH,KBHF) DATIN 53
GO TO IC)0 OATIN 54

5c0 ICX~i DATIN 55
JCX=i OATIN 56
NDATX=i DATIN 57
NET (i,1)=i DATIN 58

COPY IN DATA SET SPECIFICATIUNI' DATIN 59
±00( LTIMX=0 OATIN 60
±002 REAO(ISINti)SPEC,FORMLTINUPTIMH DATIN 61

IF(SPEC*EQ,OONE)GO TC 3000 DATTiN 62
K±003 IF(LTIM.Loi.OR.LTlIM.GT.LTIMF)CALL Er.<RCR (FROGRM,-1IC39ISOUT) DATIN 63

UTIMS=UPLTIMH*36PTIM DATIN 66

1050 IFtMC(2) oNE. 1.) WR~17E(ISO'JT,iO) LTIMoUPTIMS,UPTIMH DATIN 6?
C HEC K 1F UPDATE 1. WINOS ARE INF-UT FIRST WHEN i.-D PROCESSING IS SPECIFIEDDATIN 68
±051 IF(LTIM eGT. 1. *OR* SPEC EtQ, TURi .ANDs MC(1) sEQ. 0) DATIN 69

1. IF(LTIMX-I)I052siL53vIC53 OATIN 70
GO TO 1053 DATIN 71.

±052 WRITE(ISOUT,25) DATIN 72
CALL ERROR(PROGRN,-P-C52,ISOUT) UATIN 73

±053 IF(SPECsEQeTl,,K3)GO TO 2000 DATIN 74
±055 IFCSPEC.NE*OIND)CALL ERROR (PROGRI,-I0559ISOUT) DATIN 75

CONSTRUCT WINC LIATA ARRAYS DATIN 76 j

IF(MC(2) *NE. I) WRIIE(ISOUT1il) OATIN 77
L T IM X=L TIH X + . DATIN 18

±J60 IF(LTIMX.GT.LTIMF)CAkL ERRUR(PROGRM,-±ý60,ISCUT) DATIN 79
I F (MC( I *NE.o 0 ) GO0 10 ±1.U I DATIN 30

CON4STRUCT 4IND DATA ARRAYS VIA THE SIMFLIFIED I-DIMENSION4AL METHOD DATIN 81
CALLONEDIN(ZCH,ZI3HCAVSUSUM 9VSUM ,LTIMKBHFNDATFLTIMFt DATIN 62

tFORM,SPEC) UATIN 63
00 107C 14=1,NDATX DATIN 84
0o ±270 K~i,KBH'X DATIN ý)5

iC70 WFZ(K.NLTIM)=UL.4 DAJIN 36
GO TO 1200 DATIN 8 7

CONSTRUCT THE WIND DATA ARRAYS VIA THE 3-DIMENSICNAL METHOD DATIN 88
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±100 CALL TRIDIN (NEI NETSUvZCHvUSUM ,VSUM ,WFZLTIM,7ICFJCFtNGF, DATIN ~9
SK B HF, NO ATF, LT IMFIFO0R MiS PEC) DATIN 90

COPPUTE WIND DIRECTION ANGLE ARRAYS DATIN 91
1200 CONTINUE DATIN 92

DO 1309 N=±,NOAT'A DATIN 93
DO 1300 K=iKBHX DATIN 94
IF(A3S(USUM(KtNLTIM3)).GEoi.0E-30)GO TO 1254 DATIN 95
IF(ABS(VSUM(KNvLTIM)).GE.±.0E-30)GO TO 1253 DATIN 96
RSUfI(KNLTIM) =V, .QLATIN 97
GO TO ±300 DATIN 98

1253 RSUM(KN, LTIM)=SIGN(1.57C7963,3,VSJNt(K, N,LTIM)I UATIN 99
GO TO 1300 DATINiOO

1254 RSIJM(KNLTIM)=ATAN (VSUM(KNLTIMJ/USUt1(KIhLTIM)) OATIN±A.'
IF(USUM(K,N,LTIM) oLI. 0.0) RSUM(K,NvLTIP) RSUM(KNiLTIM) - ATINIJ2

I SIGN( 3*141592654 vRSUM (K 0N9LTIM)) UATINiC3

1300 CONTINUE DATINia'.
GO TO 1002 DATINi35I

CONSTRUCT THE TURBULENCE DATA ARRAYS OATINIý6
20I00 IF(MC(2) *NE. i) WRITE(ISOUT,j.2) DATINiJ7

IF(FORII sEQ* INPU) GC TO 21UU DATIN108 *

2001. IF(FORM *NE* WILKS ) CALL ERROR(PROGRH,-2J'w1,ISOUT) DATIN±39
CALCULATE TURBULENCE DATA BY WILKINS@ FUNCTION OF RECIPROCAL ALTITUDE. DATINliCI
C TURBULENCE WILL BE HCRIZONTALLY UNIFORtH. DATIN1il

CALL WILKNS (ZCHDXSUMDYSU?~,CAVSTIMUP, KBHFNOATFLTIMF, 0ATINi±2
± LTIM) OATINi±3
GO TO 1002 DATINII'4

2100 FORM=RESOLV DATINli5I
IF(MC(i) *NE. a) GO TO 2200 DATIN±116

CONSTRUCT THE TURBULENCE CATO ARRAYS VIA THE SIMPLIFIEC !.-DIMENSIONAL DATIN117
c METHOD DATIN118

CALL ONEDIN(ZCHýZBHCAVSDXSUMOYSUM,LTIM,KBHF ,NOATF,LTIMF, (JATINi±9
± FORM,SPEC) DATIN120
GO TO 1&02 DATIN±21.

CONSTRUCT THE TURBULEPO'E CATA ARRAYS VIA THE 3-LITMFNSICNAL METHOC DATIN122t
2200 CALL TRIOIN(NE1,NETSUsZGH,DXSUM,OYSUI.,OUPLTIM,ICF,JCF,NfrF, OATIN±23

iKSHF, NDATFLTIMF ,FCRM,SPEC) DATI Ni24
GO TO l0u,2 OATIN125

3C00 CONTINUE DATI N±2b
CHECK DATA FOR ERRORS DATINi27 :

LTIM=0 D)A VIN ±28
00 3100 L=±,LTIMF *)A TIN 1± ~9
IF(TIMUP(L) .EQALIP.IT)GO TO 3iU0 DATINi3C
LTIM=LTIM+1 OATIN13i

310 0 CONTTNUE CATI N132
IF(LTIM.EQoLTIMX)GO TO 32UC DsATINi33
WRIT: (ISOUT9 21) DATIN134

3105 CALL ERROR (PROGRM,-2±059ISOUT) DATINi35
3200 DO 3250 LzitLTIMX UATIN136

00 32150 N=i,NDATX DATIN±!7y
IF(USUM(±,NL).Ec.ALIMIT.OR.OXSUM(±,NL).EQbALIPIT)GO TO J'.ý75 DATINi58

3250 CONTINUE UATIN139
PETURN DATINL'40

3275 WRITE (ISOUT,22) OATIN1'.±
3276o CALL ERROR(PROGRtlt-32769ISOUT) OATI N142
5Qi03 WRITE (ISOUT,23) DATIN14.3

CALL ERROR(PROGRM, -1004, ISUUT) DATIN1'44
END OATIN±'.5
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"*DEC K, DTMEX DIMEX I
SUBROUTINE OTMEX(NUMIAP) OTMEX 2

C DTMEX 3
C H. Go NORMENTt ATMOSPHERIC '..CIENCE ASSOCIATES - DECEMBER 1978 DTMEX 4

C OTMEX 5
C * ** ** * 4~4.TEX 6
C OTMEX 7
C DIFFUSIVE TRANSPORT HOOLLE OTMEX 8
C DTiEX 9
C ARRAY DIHENSIONS MLSI BE SET IN THIS PROGRAM, THESE ARE MAXXMUM OTMEX 10
C DIMENSIONS TO BE USED IN THIS RUN* OIMENSION MNEMONICS AND THE O1'HEX ii
C DATA FIELD LENGTHS THEY CONTROL ARE AS FOLLOWS - DT01EX 12
C ICF,JCF- PRIMARY HCRIZO•AL SPACE RESOLUTION NET INDICES OTMEX 13
C (ARRAY NET) OTMEX 14
C ICF IS THE NUMBER OF EAST-WEST NET SUBOIVISIONS DTMEX 15
C JCF IS THE NUMBER OF NORTH-SOUTH NET SUBDIYISIONS OTMEX 16
C KBHF - ATMOSPHERE STRATA FOR WIND AND TURBULENCE DATA OTMEX 17
C (A•RRAYS UCUMVSUMWFZ,DXSUMOYSUMRSUM,TSUMZBHZCH, DTMEX 18
C flAVSoWAVG) OTMEX 19
C LTIMF - WIND AND TLRBULENCE DATA UPDATES(INGLUCING INITIAL DATA)DTMEX 20
C (ARRAYS USUMVSUMWFZOXSUMDYSUMRSUVWAVGHDAV) OTMEX 21
C MARF - DIMENSION CF THE ARRAY (MARY) THAT RECIEVES THE FLAGS OTMEX 22
C WHICH DEFINE THE HORIZCNTAL SPACE RESOLUTION NET OTMEX 23

C NATF - ATMOSPHERE STRATA FOR, PRES, TEMPs ' 'C. (ALWAYS 256) OTMEX 24
C NDATF - HORIZONTAL SFACE RESbOLUrION NET Am... jLB-NEI MESHES OTMEX Z5
C (ARRAYS LSLM9MVSUN,WFZ9DXSUMDYSUMvRSUM) DTHEX 26
C NCF - HORIZINTAL STACE RESOLUTION NET MESH ýUBDOIVISIONS OTMEX 2?
C (ARRAY NEI•U) OTMEX Z8
C OTMEX 29
C • GLOSSARY = •''' DrMEX 30
C OTMEX 31
C ALT - ALTITUDES FOI ATMOS. DENSITY AND VISCOSITY TABLE DTMEX 32
C CAVS - PARTICLE FALL RATE FOR EACH ATMOS. STRATUH DTMEX 33
C CROSS - CROSSWIND CNCSSING TRAJECTORIES CORRECTION TO DISPERSION DT'EX 34
C DOWN - DOWNWIND CROSSING TRAJECTORIES CCRRECTICI TO DISPERSION DTMEX 35
C OWAF - PARCEL VERT* THICKNESS BEFORE ADVECTION OrNEX 36
C DXSUM - TURBULENCE X COMPONENT (WEIGHTEO SUM) 3-CIH. DATA ARRAY OTMEX 27
C DYSU4 - TURBULENCE Y COMPONENT (WEIGHTED SUM) 3-DIM. DATA ARRAY OTME X 38
C EDDY - RATIO OF LAGRANGIAN TO EULERIAN TIME SCALES. SET TO 4.0 DTMEX 39
C BY PGM. IF INPUT AS ZERO, OTHEX 40
C ETA - DYNAMIC V.'SCCSITY OF AIR OTMEX 41

C FAV - PARTICLE SETTLING RATE AT MID ATMOSPHERE ALTITUDE OTMEX '.2
C HDAV - AVERAGE HORIZONTAL DIFFUSIVITY OR TURBULENCE DISSIPATION OTMEX 43
C RATE FOR EACI- ATMOSPHERE UPDATE. OTMEX 44
C 1CF - MAX. FORMAL CIM, CORRESPONDING TO ICX OTMEX 45
C ICX - OBJECT-TIME MAX. NUMBER CF WEST-EASI MESHES IN ARRAY NET DTMEX 46
C IPOUT - LOGICAL UNIT NUMBER OF OIFF. TRANS, MOO OUTPUT TAPE OTMEX 47
C ISIN - LOGICAL UNIT NUMBER OF SYSTEM INFUT TAPE DT MEX 48
C ISOUT - LOGICAL UNIT NUMBER OF SYSTEM UUTPUT TAPE OTMEX 49
C JPARN - LOGICAL UNIT NUMBER OF ICRM OUTFUT TAPE DTMEX 50
C JOF - 4AX. FORMAL CIMN CORRESPONDING TC JCX OTMEX 51
C JCX - OBJECT-TIME PAX. NUMBER OF SOUTH-NORTH MESHES IN ARRAY NErOTMEX 52
C KBHF - MAX. FORMAL CIMN CORRESPONDING TO KBHX OTMEX 53
C KBHX - OBJECT-TIME MAX* ATMOSPHERE LAYER INDEX FOR WIND AND TURBDTMEX 54
C LTIMF - MAX, FORMAL CIM, CORRESPONOING TO LTIMX DTMEX 55
C LTIMX - OBJECT-TIME MAX* INDEX FOR WIND AND 7URB, UPCATES OTMEX 56
C (INCLUDES THE INITIAL SET) OTMEX 57
C MARF - MAX. FORMAL CIM. CORRESPCNDING TC MAPX OTMEX 58
C MARX - OBJECT-TIME MAX* DIM. OF AkRAY MARY (MARX=IC)YJCX) OTMEX 59
C MARY - HORIZ, ATMOS. SPACE RESOLUTION NET MESH AND SUB-MESH OTMEX 60
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C CONTROL FLAGS DATA ARRAY UTMEX 61
C MC - :T INTEGER DATA ARRAY DTMEX 62
C NAT - NUMBER OF ALTITUDE STRATA IN ATMOS. TPRHO, ETC. TABLE DTMEX 63
C NATF - MAX. FORMAL DIM. CCRRESPCNDING TC NAT (SEE ABOVE) OTMEX 64

C NBLK - RECORD BLOCK SIZE FOR FALLOUT PARCEL DATA ARRAYS 9TMEX 65
C NCF - MAX. FORMAL TIM. CORRESPONDING TC NCX OTMEX 66
C NCX - OBJECT-TIME t'AX. DIM. OF ARRAY NETSU OTMEX 67
C; 4*(NUMBER CF ZEROS PUNCHED IN MARY INPUT CARDS) OTMEX 68
C NDATF - MAX-. FORMAL DIM. CORRESPONDING TC NDATX DTMEX 69
C NOATX - NUMBER OF ONES (1) PUNCHED IN MAkY INPUT CARDS (i.E., DOMEX 70
C TOTAL NUMBER OF HORIZONTAL SPACE RESOLUTION MESHES) OTMEX ?i
C NET - PRIMARY HORIZONTAL SPACE RESOLUTION MESH ARRAY CTMEX 72
C NETSU - HORIZONTAL SPACE RESOLUTION SUB-MESH ARRAY OTMEX 73
C NSEQO - STORAGE SEQUENCE INDEX OF FIRST PARCEL TO BE TRANSFORTE3DTMEX 74
C NEON2,- INPUT DATA POINTERS OTMEX 75

C RAOC - CONVERSICN FACTOF FRCM DEGREES TC RACIANS=PI/±aO OTMEX 76
C RHO - ATMOS. DENSITY OTHEX 77
C RLH - RELATIVE HUtMIDITY DTMEX 78
C RO - WIND HEADING ORIENTATION ANGLE AFTER ADVECTION OTMEX 79
C RHOP - FALLOUT PARTICLE DENSITY OTMEX 60
C RSUM - WIND HEADING ORIENTATION ANGLE (WEIGNTEG SUM) 3-UIM. ARRAVDTMEX 81
C PWAF - PARCEL RADIUS IN PARCEL CENTRAL FLANE BEFORE ADVECTICN OTMEX 82
C SIGW - STANDARD DEVIATION OF VERTICAL TURBULENCE (M/SEC) OTMEX 83
0 SIGXO - PARCEL DOWNWIND DISPERSION PARAMETER OTMEX 84
C SIGYO - PARCEL CROSSIND DISPERSION PARAMETER OTMEX 85
C TIE - TIME AT ONSET OF CURRENT PARCEL TIME INTERVAL OTMEX 16
C TIMEX - OVERALL TRANSPORT TIME LIMIT DTMEX 67
C TIMUP - ATMOSPHERE LFDATE TIMETABLE DATA ARRAY OTMEX d8
C TMAX - TRANSPORT TIVE LIMIT FOR A PARTICLE SIZE CLASS OTMEX 89
C TO - TIME AFTER FARCEL ADVECTION OTMEX 90
C TP - TIME BEFORE FARCEL ADVECTION OTMEX 91
C USUM - WIND X COMPCNENT (WEIGHTED SUM) 3-DIM. DATA ARRAY DTMEX 92
C VARL - DISPERSION VARIANCE OF A PUFF ABCVE WHICH THE DISPERSION DTMEX 93
C RATE BECOMES CONSTANT OTMEX 94
C VSUM - WIND Y COMFCNENT (WEIGHTED SUM) 3-DIM. CATA ARRAY DTMEX 95
C WAVG - AVG. ATMOS. VERT. WIND PER UPUATE PER SIRATUM OTMEX 96
C WAVGK - OVERALL AVERAGE VERTICAL WIND COMFONENT OTMEX 97
C WFZ - WIND Z COMFChENT 3-OIM. DATA ARRAY OTMEX 98
C WINT - MESH INCREMEýT OF THE PRIMAkY HORIZOHTAL SPACE RESOLUTION DTMEX 99
C NET DTMEXluO
C XLLC - X COORDINATE OF SOUTH-WEST CORNER CF ATWrS. SPACE DTMEXI01
C XO - PARCEL CENTER X COORDINATE AFTER ADVECTION DTMEX012
C XP - PARCEL CENTER X COORDINATE uEFORf: ADVECTION DTMEXIJ3

4 C YLLC - X COORDINATE OF SOUTH-WEST CORNaR OF ATPOS. SPACE DrMEX104
rC YO - PARCEL CENTER Y COORDINATE AFTER ACVECTICN OTMEX1'.5
C YP - PARCEL CENTER Y COORDINATE BEFORE ADVECTION OTMEXiO6
C ZBH - ATMGSPHERE STRATA BASE-ALTITUDE CATA ARRAY OTMEX107
c ZCH - ATMOSPHERE STRATA MID-ALTITUDE DATA ARRAY DTMEX1J8
C ZLOW - PARCEL BASE ALTITUDE BEFCRE AOVECTIOr DTFEX1J9
C ZMAX - ATMOSPHERE TCP ALTITUDE RELATIVE TC MEAN SEA L.VEL rTMEXiO
C 7MIN - DEPOSITION PLANE ALTITUDE RELATIVE TO MEAN SEA LEVEL OTMEXiji
C Zo - PARCEL CENTER Z COORDINATE AFTER ADVECTICN DTMEX1±2
C Zp - PARCEL CENTER Z COORDINATE BEFORE ADVECTION, ECXEPT AS DTMEXlI3

"c REDEFINED IN SUB. ADVEC DTMEXl14
c 7UPP - PARCEL TOP ALTITUDE BEFORE: ADVf CTICN. ZLCW+OWAF DTMEX115
C DTMEXil6

SC DTMEX118
COHMON /CNTRCL/ IPOU ,ISIN, ISOUTJPARNvMC(ZO),NSEQO DTMEXII9
DIMENSION NUMTAP(15) DTMEX12U
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DIMENSION ALT(2'56),ATP(256),PRS(256),RLH(256),RHC(256),ETA(256) DTMEXI12
DIMENSION NET( 1, ±h*NETSU( 1),WAiG( 35, 6) OrMEX122
DIMENSION USUM( 35, 1, 6), VSUM( 35, 1, 6) OTMEX123
DIMENSION DXSUM( 35, It 6)90YSUM( 35, it 6) DTMEXi.24
DIMENSION RSUM( 35, it 6),CAVS( .35)sHOAV( 6) OTMEXiiS

DIMENSION ZBH( 35), ZCHC 35)9 IIMUP( 6), MARY( I) OTMEX126

DIMENSION WFZ( 35, 1, 6),TSUM( 35) OTMEXi27 I
DATA ICF ,JCF 9 PA FF ,NCF 9NDATF KE$HF ,LTIMF OTMEX128

1 / I t £ 9 t I £ , 1 35 , 6/ OTMEX129
NATF=256 UTMEX130

ISOUT=NUrtTAP( 2) OTMLXi32
IPOUT=NUMTAP( 3) OTMEXi23
JPARN=NUNTAP( 4) DTMEXi34
0O I. N=iNCF DTMEX1,35

I NETSU(N)=OOM0~
00 2 J=i,JCF DTMEX137
DO 2 I=1,ICF DTMEX138

2 NET(ItJ)=O DTMEXi39
00 3 M1,qMARF OTMEX£'40

3 MARY(M)=0 OTMEX14i
DO 4 K=1,KBHF DTMEX±i42
CAISCK) =0. OTMEX143
TSUM( K) =O. OTMEXi44
'ZBH(K)=O. DrMEX1~45

4 7CH (K) =0. DTMEX14.6
00 5 L=ipLTIMF DTNEXII.7
HDAV(L) =3. OTMEXi'.8
TIMUP(L )=G. DTmEX149
DO 5 K=ItKBHF OTHEX150

5 WAVG (KpL) =0.0 OTMEX15i
00 6 L=iLTIMIF DH~
0O 6 N~i,NOATF DTMEX153
DO 6 K±i,KBHF OTMEX154
WFZ (K9 NvL) = C. OrriEXi5
USUM(K, N*L)=0. DTMEXi56
VSUM(K*NL)=C. OTMEX157
DXSIJM(K,N,L )0. DTMEX158
DYSUM(KgNtL)=Do OTMEX£59

6 RSUM(KtNL)=0.. OTMEXIEC
CCOMMENCE READING DATA IMPUIS FROM TAPES ISIN AND Jf:-ARN DTMEX161

CALL DTMINT(ALT,ATP,PRStRLH,RHO,LTA,NATF) UTMEX162
CONTSRUCT AND FILL IN THE ATMOSPHERIC LATTICE AND UPDAT'E SIRUCTURE. DTMEX163

COPY IN AND mR0CESS WIND AND TURBULENCE DATA OTMEX164

$TiUPDXSUM ,DYU~CASUMICFJCFNCFKBHFNOATFB~NALTIMF) DTMEXi66

CO1PY UTE WESULTESUS ONOFWN TAPE I TUBLNEDT OTMEX167
CALL SUMRAs(NErNETSUiPz8HZWHvzcHTIMUPU UMsuHVSUMPYSUM,Wv UTMEX168

ZiCFJCFNCFKHtDY NOATIFLTIFNATF)KHtOT~LI DTMEX169

RETURN DTMEX175
END or MEXi76
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*OECK, OTMINT UTMIN I
SU3ROUTINE OTHINT (ALT ATPvPRSvR~LHii<H Ot ,EANATF) OTMIN 2

C OTMIN 3
o H. Go NORMENI, ATMCSFHERIC SCIENCE ASSOCIAYES C ECEMBEAR i97f (OTMIN d4

C DIMIN 5

C OTMIN 7
C DIFFUSIVE TRANSPORT VODULE INITIALIZATION~, READS CAPO INPUTS* UTMIN 8
C READS BAS10 DATA ON 1HE BINARY TAPE WRITTEN 8Y SUBROUTINE WNDSFT OTMIN 9

C OF THE INITIALIZATION~ ANC CLOUD RISE MCOULE. FRINTS HEADER AND OT MIN A 0
4!C BASIC DATA AND INITIýLT.ZES THE DTPM UINARY OUTPUT TAPE* DTMIN 1ii

C OTMIN 12
C 1 4 ~~J~TI 3
C OTMIN 3.4

COMMON /CNTROL/ IPOUTISIN,4SOUTJPARN,$iC(2OhtNSEQO OTHIN iS
COMMON /INDEX/ ICX,JCXKBHXLT1MXNATNCXNDATX OTHIN iG
COMMON /PARCL/ GROSSDOWNODWAF vEDDY t NUATP tPMA SiFSTZ vRHOP vPWAF v DTMIN ii
± TPXPYP*ZLOW,#ZP OTMIN .18
COMMON /SPACE/ WINT#XLLCYLLCsZMAXZN!INTIME.X DTMIN 19

C OJTMI iN ýi3
0IMENSION ALT(NArF) ATP(NATF) OPS(NATF) 9RLH(NATF)qRHGUNATF) T MI N 2.1
DIMENSION ET(AFYS20tI.tU)FAS2-1 OTHIN 22
DIMENSION OETIO(±2),ETMID(i2) Li7MIN 23

C OTMIN 24
DATA PROGRM/6HOTMI 14, D TM.1N 25

C DTm'IN 26
± FORMAT( 12A6) UTN~IN 2?
2 FORMAT( lOX, 54HINITIALIZATION AND CLOtO RISE MODULF IOENTTFICATL)TMIN 2ý
lION - i12A6/ ZO)C, 441-DIFFUSIVE TRANSPOKT MODULE IDENTIFICATION - ,DTMIN 29
2 12A6) UTtlIN 30~
7 FORMAT(/15X6?HTHE COMTOL VARIABLE ARRAY# Mccjh, HAS BEEN CvIUEN THUTMI1M 31
iE VALUES -~OTHIN 32

8 FORMAT( 15X, 2014) 0 TillIN 33
9 F~ORMAT (/28X 2e HTHE TRANSPORT TIME LIMIT IS Fl~o 3t ?H 5EG's (Fja.5, DT fiIN 34
1. 714 NOURS)) UT N1N 35

10 FORMAT( i5X, 39H4A PLANE DEPOSITION SURFACE AT ALTITUC~E F9. 3, .30 Hf T MIN 36
I(NETERS AE40VE MSL) IS ASSUM1ED) OTMIN 37

14 FORMATCI5X,46HUOOROINATES OF GROUND0 ZIERO (XGZYGZZG7) ARE (Et2.5vUTMIN 3.
1 2H, E12o5,2H9 Ei2o~viaHi) (METEK<S)/4'.2J±6!-OET0NAT1ON TIME ISE,12,5, OTMIN 39
2 814 SECONDS/) 1 HI N 4 0

21 FORP4AT(2014) OTMIN 41
23 FORMAT( IiR ,/,/51X, 19H* * /'/55 X,±lH0 E L F I C//I OrMIN 4.2

I i2XtiQ±HT H C V; E P GTMIN 4.3
2ARTM E NT O F D E FE NSE FAL L 0U1T P R F I1CGUTIN 44
3T1I 0 N S Y S. T E tý//51X19HM'*~ * /e/,/48,26HOIFFUS1UT'HIXN 45
4VE TRANSPORT MODULE/// 55X, iiHPREFAR*ED 13V/ 46 Xv 3 01H4fMI.N 4.6
5ATMOSPHERIC SCIENCE ASSOCIATES/ 5'.X# 14HBEDFORCt MASS* OTMIN 4?
6/,/li 41X, 40H*#4** SUMMARY OF RUN IDENTYFIE.RS *4** OTMIN .8

K.27 FORMAT(i5X, 76HHURIZCNTAL COORDINATES Or THE SOUTH WEST CURNEN OF DTIiN 49
iTHE TRANSPORT SPACE ARE (E±2s5i 2Hv E12~,1ýH)/ 3.XY .S0HTHE RESOLUTOTMIN 50
210N NET SPACING IS E12,59 16H (ALL IN M-EIER$)) UTMIN 5.1
40FORMAT(6FL0o0) D~N5

43 FORMAT(/i5X,28HFALLOUT PARTICLE UENSITY IS Ei±2518H KG/M**S, OTMIN 53
I 12H THERE AREI5, 22H PARTICLE SIZE CLASSES) DTNIN 5'.

45 FORMAT(/ 15Xv 36HPAHTICLE PROCESSING HLGINS WITH- THE 16, 9 Th PDMN5
iRTICLE) OTMIN 55

46 FORMAT(1.Hi) OTMIN 57
47 FORMAT(/ i5X9 2$HTRA1NSFORT IS BY THE ) fMIN 58
48 FORMAT(iH+ 34X, 12HOUICK METHOP) T MIN 145
49 FORMAT(1H4, 34X9 21P~LAYER-BY-LAYER METHOD) UTMIN 68



50 ?-ORMAT( 28X,5?HRATIC CF LAGRAlNGIAN TO EULERIAK~ TURBULENCE TIME SCALOTMIN 61.
IES ISF8*3) LITMIN 62

c Vf MIN 63
COPY IN IDENTIFICATION FOR DIFFUSIVE iRANSPORT DTMIM 64

READ fISINqi)DThID OTMIN 65
COPY IN OPTION CONTROL CODE DATA FIR DIFFUSIVE TkANS PORT OTMIN 66

READ ZISIN,2i)MC OTMIN 67
REAO(ISIN,2i) ICX9,JCXNSEQO OfMIN 68
IF(ICX .EQ* L) ICX=± OTMIN 69
IF(JCX .EQ* L.) JCX=i UMN7
IF(NSEQO .EQ., U)NSEQO=i OTMIN ?i
PEAD( ISIN, 40) WINT ,XLLC ,YLLC,T1MEH,EDDY OTMIN 72
IF(EODY sEQ* 090) ECDY=4.o0 OTMIN 73
ROPOEWLD TAPESNEEE C IFSV RNPR OTMIN 75

COPOEWALL PAPESNEEE O IF V RNPR OTMIN 75
REWIND IPOUT OTMIN 76

COPY INi BASIC HEADER DATA FROM ICRM OUTPUT TAPE OTMIN 77
READ (.JPARN)FW,9SSAM , LOTMP tTMSD #SO W HEIGHT stdiOF tRAOMAXZt1It OTMIN 78
READ (JPARN)XGZYGZoTGZ DTMIN 79
READ (JlPARN)(DETIO(I),I=i,±2) OTMIN 80A
READ (JP A RN) ND0ST R D1 MIN 81
RE AD (JPARN)(PS(J),ClAM(J),FMASS(J),J=±,M)STR) OTMIN 82
R EAD0 (JPARN)NAT OTMIN 83
READ (JPARN)(ALT(J),ATP(J),PRS(J),RLH(J),RHO(J),ETA(J),J=I,NAT) OTMIN 84

COPY OUT HEADER DATA ON TO THE DTM BINARY OUTPUT TAPE OTMIN 85
WRITE (I POUT)FW ,SSAM,9SLDTMPTMSD tS)jW 9HEIGHT tRHOPiRADMAX92.MIN r MIN 86
WRITE QI POUT) XGZ, YGZ ,TGZ UVMIN 87 '
WRITE (IPOUT) (DETID(J),J=ivi2) DTMIN 88
WRITE (IPOUT) (DTMIC(J),J~i,±2) OTHIN 89
F WRIE (IOUT)NSTR TMIN 90

WRITE (IPOUT) (PS(J) ,DIAM(J) FI4ASS(J) ,J=iNDSTR) OTMIN 9
COPY UUT DFUIETASC HEADING OTMIN 92

V.WRY.TE (TSOUT,2) (DETID(J),J~i,1Z),(UTMIO(J),J~iti2) OTMIN 94
WRITE (ISOUT,7) OMN9
WRITE (ISOUT,S)MC UMN9
TIHEX=TIMEH*3600. OTMIN 97
WRITE (ISOUT,9) TIMEX, TIMEH OTMIN 98
IF(MC(6) ,GT* a) WR17E(ISOUT,501 EDDY OTMIN 99
WRITE (ISOUT,14 )XGZ,YCZZMINTGZ DTMINIUG
WRiTE(ISOUT92T)XLLC9YLLC9WINT OTMIN1i1.
WRITE QI SOUTvi0) ZMIN UTMIN102
WRITE (ISOUT,43) RHOP,KOSTR DTMINIý3
WRITE(ISOUT947) UTMIN~I14
IF(MC(4) .epQ. 0) WRITE(ISOUT,48) DTMINi1.j5
IF(MC(4) *NE* 01 WRITE(ISOUT,49) DTMIN106
IF(NSEQO oNE. 1) WRIrE(ISOUT,45) NSEQO DTMINI.U7
IF(tlC(2) .NE* 1.) WRITE(ISOUT,46) OTMIN1.28

*.1RETURN DTMINi±]9
END DTMINiO
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*DECK, DUMPER GUMPE I
SUBROUTINE DUJMPER (XC.,YO9 ZOTOqSlG'AOSIGYOPMAS ,PSIZ, RO, INCOMP, DUMPE 2
LISUUTIPOUT,MC3) DUMPE 3

C OUMPE 4
C H. G. NORMENT, ATMOSFHERIC S-DIENCE ASSOCIATES - DECEMBER 197t OUMPE 5
C DUMP'E 6

C DUMPE 8
C SUBROUTINE OULMPER WRITES THE INBLK RECORDS - DUMPE 9
C XOYOZOTOSIGXOSIGYOROPSIZFMAS DUMPE 10
C ONTO TAPE IPOUT, ANI2 IF MC(3) IS NOT ZERO, L~INTO TAPE ISOUT. DUMPE 11.
C DUMPE IZ
C 1 3
C OUMPE 14

DIMENSION XOUT(100) ,YDUT(ilO),ZOUT(±UO),TOUT(±0C),ROUT(±i~) DUMPE 15
DIMENSION SYOT(iJ0),cXOT(±a0),PSCT(±00G),PDEP(aOC) OUMPE 16
DATA N101, NBLK,/iCO/ CUMPE 17

8137 FORMAT(5ýt9Ei294) DUMPE 18
W± FORMAT( 140? 23X9 allBLOCK OFI5, 52H TRANSPOFTED PARCEL PROPERTIESDUMPE 19

2. WRITTEN ON IPOUT TAPE/ 12X, 2HXC, lOX, 2HY0, iux 2HZO, i3X, DUMPE 20
2 cHTO, 8X, 5HSIGXO, 7Xj, 5HSIGYO, 9X9 2HRO, 9X9 4HPSI7, OX,9.HPMASl) OUMPE 2±

8r23 FORMAT( iHa, 14X, 591-RESUME PRE-7RANSPORT PARCEL PROPERTY LIST FORDUMPE 22
j PARTICLE SIZEEi2.5, 7H METER~S) DUMPE 23

8P24 FORMAT( 2X9 4HNSEQ, 6X9 2HXP, ±QX, 2HYP, 1QX9 2HZP, lOX, 2HTP, DUMPE 24
2. 9X, 4HPMAS, 8X, '.HIWAFv I'X, 4HZLoN, 8X9 4HOWAF/) OUMPE 25
IF(INCOMPoGT.o) GO TC 8OE3 DUMPE 26
N =N + DUMPE 27
XOUT(N) :XO DUMPE 28
YOUT (N) zYO DUMPE Z9
7OUT(N) =70 OUMPE 30
TOUT(N) =TO DUMPE 31
SXOT(N) =SIGXO OUMPE 32

SYOT(N) =SIGYO OUMPE 33.
PSOT(N) ZPSIZ VUMPE 34

ROUT(N) =Pj3 DUMPE 36
IF(N.LT.NBLK) RETURN~ DUMPE 37

COPY OUT BUFFER DATA VECTORS ONTO TAPE IPOUT IF THEY ARE FULL DUMPE 3$ý
8C63 WRITE(IPOUT) N (JUMPE 39

IF( M03 .GT, 2.) WRITE(ISCUTt8if) N DUMPE 40
IF(N*EQ*3) RETURN OUMPE 41
WRITE(IPOUT) (XCLT(M),YOUT(M),ZOUT(M),TOUT(lýiSXOT(M),SYUT(M),0UMPE 42

2.ROUT(M) ,PSOT(M),PDEFP(I),?P=1,N) DUMPE 43
IF(MC3 .LE. 2.) GO TC 8064 OUMPE 44

WRITE(ISOUT,867) (XOUT(M),YOUT(M),ZOUT(M) ,TOUT(M),SXOT(M),SYOT(M),OUPIPE 45
I±ROLT(M),PSOT(M),PDEF-(M),M~i,N) DUMPE 46 :

WRITE(ISOUT98023) PSIZ OUMPE 47
WRITE (ISOUT,8024) OUMPE 48

1064 N=O OUMPE 4.9

RETURN OUMPE 50
END O'JMPE 51
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*DECK, GETOA GETDA i
SUBROUTINE GETDA(ASUM#,ZB~,K8HAKBHBNDATALTIM, ASAR ,KBHFNDATF, GETPUA 2

±LTIMF) GE.TDA 3
C MARCH, 197± GETDA 4
C SUBROUTINE GETDA COMPUTES THE AV/ERAGED QUANTITY ABAR, WH1.'JH MAY BEEGETDA 5
C A MEASURE OF HORIZOIKTAt, ADVECTION%, ROTATION (OR DISPERSIONi, FROM GEIDA 6
C DATA STORED IN THE APPPOPRIATE ARRAY ASUM*1 GETOA 7
C ASUII - 3-DIM. DATA ARRAY PREPARED IN SUBROUTINE SUNDAT. EITHER GETDA 8
C USUH,VSU?4,OXSUMiDYSUM9 OR RSUH. GETOA 9
C ABAR - WT0. AVG. OVER A FRAY ASUM FROM INDICES KBHA-i TO KBHB'-i. GETUA 10
C KBHA - INDEX OF UPPER STRATUM BASE-ALTITUDE Z81' GETDA l±
C KBH8 - INDEX OF LOWER STRATUM BASE-ALTITUDE ZBH GETOA 12
C NDATA - HORIZe SPACE INDEX OF ARRAY ASUM GETIJA 13
C LTIM - UPDATE TIME INDEX OF ARRAY ASUM GETOA 14

COMMON /INDEX/ ICXJCXKBHXLTIMXNATNCXND0ATX GETOA 15
ICOMMON /CNTROL/ IPOUIISINISOUTJPARNHC(20),NSEQO GE "O0A 16

DIMENSION ASUM(KBHFtDOATFLTIMF),ZBBKi3HF') GETOA ±7
DATA PROGIRM/6HGETOA /GETUA i8

CHECK IF KBHA-± EXCEEDS KBHX GETOA 19
IF(KBHA-KBHX-i) 3,2#1 GEIOA a0

± I±i GE70A 21
±0 CALL ERROR(PRDGRMIISOUT) GETDA 22

ABAR=C* GETOA 23
RETURN GETDA 24

2 ABAR=ASUM(KBHA-±,NGATALTIM) GEIDA Z5
RETURN GETOA 26

3ABAR=ASUM(KBHA-±,NDATALTIM) GETOA 27
CHECK IF K8H8 IS LESS THAN ± GETDA 28

IFCKBHB-L) 69594 GETDA 29

GO TO 10 GETDA 31
CONCLUDE AE3AR COMPUTATION GETDA 32 .

4 A3AR---ABAR-ASUN(KBH8-1,NDATALTIM) GETDA 33

5 ABAR=ABAR./(ZBH(KBHA)-ZBH (K8HB)) GETOM 34
RET URN GETOA 35

ENO GETDA 36
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4OECK, GETUP GETUP I
SUBROUTINE GETUP (NETtNETSU ,MARY,HA RFICFJCF,NCF,NDATF) GETUP 2

C GETUP 3
C MARCH, 1971 GETUP 4
C GETUP 5

GETUP 6
C SUBROUTINE GETUP PREPARES THE HORIZONTAL SPACE CONTROL NET GETUP 7
C ARRAYS NET( IC, IC ) AND NETSU ( NG ) FROM DATA PROVIDED EY THEGETUP 8
C JSER IN THE GRID SPECIFICATION ARRAY MARY( MARK ). GETUP 9

GETUP 10
C THE SUBSCRIPTS IC AND JC OF THE TWO-CIMENSICNAL ARRAY GETUP 11
C 4ET( It;, JC ) LOCATE ( SYMBOLICALLY ) THE CENTERS OF CONTIGLOUS GETUP 12
C UNIT MESH SQUARES ( OF DIMENSION WNT ) RELATIVE TO THE UNIT GETUP 13
C SQUARE IN THE SOUTh-WEST CORNER OF THE NET* FOR THIS SOUTH-WEST GETUP 14
C CORNER UNIT MESH IC = JC = i. IC I1 INCREMENTED IN THE GETUP 15
C EASTERLY DIRECTION AND JC IS INCREMENTED IN THE NURTHERLY GETUP 16
C DIRECTION. GETUP 17
C GETUP 18

C ON FIRST PASS THROUGH THE ELEMENTS OF MARY( MARK ) EACH POSITIJEGETUP 19
C INTEGER FLAGS A PARTICULAR NON-SUBUIVIDED UNIT MESH SQUARE. A 0 GETUP 20
C FLAGS A PARTICULAR SLBUIVIDED UNIT MESH SQUARE. GETUP 21

C A UNIQUE VALUE OF NCATA ( THE ARRAY INDEX WHICH REFERENCES ALL OF GETUP 22
C THE ATMOSPHERIC DATA ARRAY ELEMENTS ASSOCIATED WITH THIS UNIT GETUP 23
C 3rUAE ) IS STORED IN NLT( IC, JC ). GETUP 24

C GETUP 25
C WHEN ZERO IS FOUND IN AN ELEMENT OF MARY( MARK ) , GETUP 26
C NC C THE ARRAY INOEY WHICH REFERENCES A STARTING LOCATION IN THE GETUP 27
C ARRAY NETSU ( NC ) ) IS STORED IN NET( IC, JC 3 AS A NEGATIVE GETUP Z8

C INTEGS.R -NC* GETUP 29
C GETUP 30

C MARY( 4ARK IS ERASED AND RELOADED. ON SECONC PASS THROUGH GETUP 31
C THE ELEMENTS OF MARY( MARK )v THE ELEMENT NC OF THE ARRAY GETUP 32

C NETSU ( N.3" WILL BE LOADED WITH CONTROL DATA PERTAINING TO THE GETUP 33
0 LOWER-LEFT QUADRANT OF THE SUBDIYIDEU MESH SQUARE. THE SUCCEEDINGGETUP 34
C THREE ELEMENTS ( NETSU ( NC4I )s NETSU ( NC+2 ), NETSU ( NC÷3 3 3 GETUP 35
C WILL BE LOADED WTTH CONTROL DATA PERTAINING TO THE OTHER THREE GETUP 36

C QUADRANTS, PROCEEDING CLOCKWISE FROM THE FIRST QUADRANT. THESE GETUP 37
C CONTROL DATA WILL BE ADDITIONAL NOATA OR NC VALUES FLAGGED BY GETUP 38
C MARY( MARK ). GETUP 39
C GETUP 40
C PROCESSING CONTINUES UNTIL NO ADDITIONAL ELEMENTS NC ARE FLAGGEDGETUP 41
C BY MARY( MARK 3. GETUP 42
C GETUP ,43

COMMON /CNTROL/ IPOUTISIN,ISOUTJPARN,MC(20),NSEQO GETUP 44
COMMON /INDEX/ ICXJCXKBHXLTIMXNAT,NCX,NDATX GETUP 45 "l
DIMENSION NET(ICFJCF), NETSU( NCF), MARY( MARF)GETUP 46
DATA PROGRM/6HGETUP / GETUP 47

C GETUP 48
i000 FORMAT( 3612 GETUP 49
ia10 FORMAT( IHO, 25X, 31HARRAY MARY HAS SEEN LOACED WITH,15, •2H ELEMEGETUP 5)0

1NT(S3 AS FOLLOWS/) GETUP 51
1002 FORMAT(25X,36I2) GETUP 52C GETUP 53

MS7CT = 4 GETUP 54
MNEG = i - MSECT GETUP 55
NDATA = U GETUP 56
IC = 0 GETUP 57
JC = i GETOP 58
IF(ICX.GT.ICF) CALL ERROR(PROGRM,-1,ISOUT) GETUP 59
IF(JCX.GT.JCF) CALL ERROR(PRUGRM,-i,1SOUT) GETUP 60
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MARX I lX *JCX GETUP 61
1. 00 Z M~ARK iq± HAR,ý GETUP 62
2 MARY( MARK ) -9 GETUP 63

IF(NARXoGT*MARFI CALL ERRORVýRuGRM9-2,ISCUT) GETUP 64
REAO(ISIN,±0001 (MARV(MAFKl9,4ARR=1qMARX) GETUP 65
WRITE(ISOUT,100±) MARX GETUP 66
IWRITE(ISOUT~i002) (MARY(MARK~tMARK=±,MARX) GETUP 6i'
MARK = GETUP 6a
MCTR =0 GETUP 69

3 MARK = M4ARK. + GETUP 70
IF( MARK - AX)5 ,4GETUP 71.

4 MARX =NSECT 4 HCTR GETUP 72
IF( MARX )6, 14# 1 GETUP 73

5 IF( MARY( MARK )I6, 7, 8 GETUP 74
6 CALL ERROR(PROGRMt-,-6SOUT) GETUP 75
7 MNEG = MNEG + MSECT GETUP 76

NQQ MNEG GETUP 1?
MCTR = MCTR + I GETUP 78
GO TO 9 GETUP 19

8 NOATA =NOATh. + GETUP 80
NQQ =NOATA GETUP di
NDATX = NOATA GETUP 82
IF(NDATX*GT*NDATF) CALL ERROR(PROGRM,-8#ISOUT) GE.TUP 83I

9 IC = IG+i GETUP 84
IF( JC - JCX ) ±0, 10, ±a GETUP 85

±0 IF( IC - lOX ) ±2, 12t il GETUP 86
ii JC =JC + GETUP 87I

IC = 0 GETUP 88
GO TO 9 GETUP 89

±2 NET( IC, JC ) NQQ GETUP 90
GO TO 3 GETUP 91i

13 NC =IC GETUP 92
NETSU( NC I NQQ GETUP 93
NCX =NC GETUP 94
IF(NCX.GT.NCF) CALL ERRO'R(PROGRM9-13,vI SOUT) GETUP 95

GO TO 3GETUP 96
1.4 RETURN GETUP 97

END GETUP 98
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*DEC ýv LAYERS LAYER 1
SUBROUTINE LAYERS(ZC),ZBH$KBHlF) LAYER 2

C LAYER 3
C X. G. NORMENT 9 ATMCSFHERIC SCIENCE ASSOCIATES - OECEMBER IS76 LAYER 4
C LAYER 5

c kAYER 7
C CONSTRUCTS THE ATMOSPHERE STRATIFICATION ARRAYS Z3H AND ZGH FOR LAYER 8
C THREE-DIMENSIONAL WIND AND TURBULENCE FIELDS. LAYER 9
C ZBH CONTAINS STRATA EASE ALTITUDES AND ZCH CONTAINS STRATA CENTER LAYER 10
C ALTITUDES (BCTH RELATIVE 70 MEAN SEA LEVEL) (METERS) LAYER i1
C LAYER 12

C LAYER 14
COMMON /CNTROL/ IPOLTISINISOUTJPARNMCý20),NSEQO LAYER 15

COMMON /INDEX/ ICXJCXtKBHXLTIMX,NATNCX,NDATX LAYER 16
COMMON /SPACE/ WINTXLLCtYLLCZMAXtZMINTIMEX LAYER 17

C LAYER 18
INTFGER BASALTCNTAL1,TLAYR LAYER 19
DIMENSION ZBH(KBHF),ZCH(KBHF), ENTRY(8) LAYER 20
OATA PROGRM ,BASALT ,CNTALT ,EPSZ ,ALIMIT ,IREC LAYER 21

I /6HLAYERS ,q4hBASE v4HCENT , .i 9s9999. , 8 LAYER 22
C LAYER 23

i FORMAT( 9.0X, 6HLEVELS,149 5H THRU,14/25X, 8F12.5) LAYER 24
2 FORMAT(8FIC.C) LAYER 25
3 FORMAT(iH., 48X, ?5HWIND LAYER BASE ALTITUDES/) ._AYER 26
4 FOR4AT(lHGp 43X, 27HWINC LAYER CENTER ALTITUDES/) LAYER 27
5 FORMAT( IIXA4) LAYER 28

6 FORMAT(lH0,25X,3iHMA)IMUH WINO SPACE ALTITUDE IS E12.5,TH METERS) LAYER 29
8 FORMAT(IHCUOX, 4r!ZBH(E)AND ZMIN 00 NUT AGREE hITH~t TOLERANCE ,ELAYER 30

112,5) LAYER 31
C LAYER 32
COPY IN DATA TYPE (LAYER EASE OR CENTER ALIITUCE) INGICATOR LAYER 33

REAO(ISIN95)TLAYR LAYER 34
COPY WIN.' LAYEl ALTITUDES T.NTO ARRAI ZCH LAYER 35

K=O LAYER 36
20C READ(ISI'N•e) (EN4TRY(1)9:=':•iREC) LAYER 37

00 231 I=19IREC LAYER 38
IF(ENTRYtI),GE.ALIMIT) GO TO 2G2 LAYER 39
IF(ENTRY(I) .LT. G.0) GO TO 201 LAYER 40
K=K÷l LAYER 41
IF(K.GT.KBHF) CALL ERROR(PROGRM,-201,ISOUT) LAYER 42
7CH (K) =ENTRY (I) LA•YER 43

201 CONTINUE LAYER 44
GO TO 200 LAYER 45

202 K4HX=K LAYER 4b
CCtMINGLE THE LAYER ALTIILCES INTO ASCE.AD.TNG OhCER LAYER 47

KHt-i=KBHX-1 LAYER 48
PO 2iL I=IKBHMi LAYER 49
IPI=I+i LAYER 50
00 210 J=IPi,KOHX LAYLR 51
Ir(ZCh(Il.LE, rHCJ))Grj TC 21f LAYER 52
TEMP=ZCH(I) LAYER 53
7CH(I)=ZCH(J) LAYER 54
'CH(J)=TEMP LAYER 55

210 rONTINUJE LAYER 5b
COMPUTE LAYiF.R CENTER OR BASE ,LTITUOLS )EPENLING ON WHICH WERE INPUl LAYER 57

IF(rLAyR.EQ.CNTALT)GC TO 250 LAYER 58
?: IF(TLAYR.NEaBA•ALTi CALL ER.aORIFROGRM,-23ý,ISCUT) LAYER 59

IF(A•S(ZCGH{(-Zt.IN),LE.EPSZ)GU TO 235 LAYER "30
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WRITE(QISOUTB) EPSZ LAYER 6 1
234 CALL ERROR(PROGRH,-234,PISOUT) LAYER 6o2
Z35 ZCH(±=ZNIN LAYER 63

CONSTRUCT WIND0 LAYER CENTEF ALfITUOES IN ARRPAY ZCH AN[ LOAC BASE LAYER b4
C ALTITUDQES INTO ZBH LAYER 65

00 240 <±,KKBHMi LAYER 66
76H(K)=ZCHMK LAYER 67

240 ZCH(K).L (ZCH*6K) +- ZCI-(K+I))/2.0 LAYER 68
9H (KlBHXh=ZCH(K8HtX) LAYER' 69
7CH(KBHX)= Z.0*ZBH(KBHX) - ZCH(I<BHX-1) LAYER 70
G'O 1TO 300 LAYER 71

CONSTRUCT WINO LAYER BASE ALTITUDES IN ARRAY ZBH LAYER 72
250 ZBH(i)=ZMIN LAYER 7.3

DO 260 I=2,KBHX LAYER 74
260 ZSH(I)=2*0*ZCH(I-i) - ZBH(I-i) LAYER 75
M0 Z4IAX=290*ZCH(KBf4X)-ZBH(KBHX) LAYER 76

COPY (JUT WIND LAYER DATA LAYER 77
WRITE (ISOUT,E)ZMA)X LAYER 78
WRITEIISOUT93) LAYER 79
00 301 IGO=i,KBHXIFREC LAYER 80
ISTOP=IGO4-IREC-i. LAYER 81
IF(ISTOPoGT.KBHX) ISIOP=KBHX LAYER 82

301 WRITE(ISOU?,1)IGCISTOP,(ZBH(K),K=IGO,ISTOP). LAYER 83
WRITE(ISOUIT94) -LAYER 84
00 313 IGO=i,#KSHX,IREC LAYER ds5
ISTOP=I G0fIREC-i LAYER 86
IF(ISTOPGT*KBHX) ISTOP=KBHX LAYER 87

30.7 WRITE(ISOUT,i)IGC,IS1OP,(ZCH(K),K=IGO#ISTOPt LAYER o8
RETURN LAYER 89

ENO LAYER 90
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*OEC K, NEST NEST 1
SUBROUTINE NEST( NETNETSU, XQ, YQN)ATA, XLXRYL ,YU, ICF, JCF, NCF) NEST 2

C MARCH, 1971 NEST 3
C GIVEN THE HORIZONTAL COORDINATES OF A POINT, NEST RETURNS THE NEST 4
C NET MESH OR SUB-MESH INDEX NOATA AND THE BOUNDARY COORDINATES OF NEST 5
C THE MESH OR SUB-MESH NEST 6
C MESH INDEX IS -999 IF INFUT POINT LIES OLTSIDE ATMOS. NEST 7
C NET - PRIMARY HORI2ONTAL SPACE RESOLUTION MESH ARRAY NEST 8
C NETSU - HORIZONTAL SPACE RESOLUTION SUB-MESH ARRAY NEST 9
C XQ - INPUT POINT ) COCROINATE NEST 10
C YQ - INPUT POINT Y COORDINATE NEST 11
C NUATA - OUTPUT MESh CR, SUB-MESH INDEX NEST 12
C XL - OUTPUT MESH OR SUB-MESH LEFT BOUNDARY X COORDINATE NES1 13
C XR - OUTPUI MESH CR SUB-MESH RIGHT BOLNOARY X COORDINATE NEST 14
C YL - OUTPUT MESH ER SUB-MESH LOWER BOUNDARY Y COORDINATE NEST j15
C YU - OUTPUT MESH CR SUB-MESH UPPER BOUNDAKY Y COORDINATE NEST 16

COMMON /CNTROL/ IPOLT,ISINISOUTJPARNMC(20),NSEQO NEST 17
COMMON /INDEX/ ICXJCXI<BHXLTIMXNATNCXNUATX NEST 18

COMMON /SPACEI WINIXLLC,9\LLC,ZHAXZMINTIMEX NEST 19
DIMENSION NET(ICF,JCF) ,NETSU(NCF) NEST 20
DATA PROGRM/GHNEST i NEST 21

COPPUT. MESH INDICES IC ANC JC FOR (XOYQ) NEST 22
IC= (XQ-XLLC) WINT+i, NEST 23
JC= (YQ-YLLC)/WINT+1. NEST 24

COMMENCE MESH SEARCH NEST 25
CHECK IF IC (JO) LIES BETWEEN i AND IOX (JCX) NEST 26

IF((IC.GE.1).AND.(JC.GE.1).AND,(IC.LLICX).AND.(JCGLE.JCX))GO TO INEST 27
CANCEL MESH SEARCH. (XQYC) LIES OUTSIDE ATHOS. NEST 28

NDATA=-999 NEST 29
RETURN NEST 30

COMPUTE XL,XR,YL,- AND YU FOR MESH NEST 31
1 VINT=WINT NEST 32

XL= VINT FLOAT (IC-1) ÷ XLLG NEST 33
XR=VINT*FLOAT( IC) #XLLC NEST 34
YL=VINT•FI.OAT(JC-i)+YLLC NEST 35
YU=VINT k'LuAT(JC)+YLLC NEST 36

CHECK SIGN OF MET(ICJC) NEST 37
IF(NET(IC,JC)) 4,2,3 NEST 38

2 CALL ERROR(PROGRM-29,ISOUT) NEST 39
CONCLUDE MESH SEARCH NEST 40

3 NOATA=NET(ICJCI NEST 41
PETURN NEST 42

COMMENCE QUADRANT SEARCH. CBTAIN POINTER NQ NEST 43
4 NQ=--NET(ICJC) NEST 44

COMPUTE QU;DRANT INDICES IC AND JQ FOR (XQ.YQ) NEST 45
5 VINT=VINT/2. NEST 46

IQ= (XQ-XL)/VINT NEST 47JQ= (YQ-YL)/VINT NEST 48

CONVERT NQ TO QUADRANT LABEL NEST 49
NQ=NQ+3*IQ*JQ-2*IO JC NEST 50

COPPUTE XLXRYL, AND YU FCR QUADRANT NESi 51
XR=XL+VINT*FLOAT (IQ 4) NEST 52
XL=XL+VINT*FLOAT (I C) NEST 5J
YU=YL+VINT*FLOAT(JQ4J) NEST 54
YL=YL4VINT*FLOAT (JQ) NEST b5

CHECK SIGN OF NETSU(NQ) NEST 56
IF(NETSU(NQ)) 7,6,8 NEST 57

6 CALL FRROR(PROGRMi-6tISOUT) NEST 58
CONTINUE QUADRANT SEARCH. CBTAIN POINTER NQ NEST 59

7 NQ=-NETSU( NQ NEST 60
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G~O TO 5 NEST 61
CONCLUDE QUADRANT SEARCH NEST 62

8 NDATA=NFTSU(NQ) NEST 63
RET URN NEST 64
--NO NEST 65

*DEC#ONOINOiEDI i
SUBROUTINE ONEOIN(?CH,ZBH,CAVS,OX 9DY 9LT±MK6HF,NOATFLTIMFt ONEDI 2

v FORM#SPEC) ONEDI 3
C ONEDI 4
C H. Go NORMENT9 ATMOSPHERIC SCIENCE ASSOCIATE5 DECEMBER ±978 ONEDI 5
C ONEDI 6

0C OND 7
C ONEDI 8

C READS AND PROCESSES WIND/TURBULENCE DATA FOR A HORIZONTALLY ONEDI 9

c HUHrOGENIOUS FIELD. VERTICAL CO?*'DNENTS ARE NOT CONSIDERED. ONroi 10Eit±1
C OND 12i

C UNEDI 13
COMMON /CNTROL/ IPOUTISINISOUT,JPARNMC(20),NSýEQO ONEDI 14
COMMON /INDEX/ ICXJCX9 IDH~vLTIMXNAT9NCXqN0ATX ONEDI 15

COMMON /SPACE/ WINTvXLLCvYLLCvZtIAXZMIN9TIMEX ONEDI 16
C ONEDI 17

INTEGER WIND, TUR8,HETEORRESOLV, SPEC sFORM ONEDI 18
DIMENSION ZCH(K8HF)PZBH(KBHF),DX(KBHF,NOATFLTIPF),CAVS(KBHF) ONEDI 19
DIMENSION FMT(iZ)9SCALE(5), AP(3)v DY(KBHF9 NOATF9 LTIMF) ONEDI 20

DATA ALIMIT v RADC ,PROGRM , METEOR tRESCLV, WINO , TURB ONEDI 22

1 999999. t@01745129259 bHONEDIN, 4HMETE ,4HRESO,4HWINO,4HTURB/UNEDI 2;s

DATA IREC/8/ ONEDI 24I
C ONEDI 25

± FORMAT( 4X# 6HLEVELSv14# 5H TNFU914t 8F1295) ONEDI 26
3 FORMAT( ////33X, 25HWIND LAYER BASE ALTITUDES/) UNE3)I 27
4 FORMATC1H03X3iHMAXIPIUM WIND SPACE ALTITUCE IS E12*5,7H METERS) ONEDI 28

iUV0 FORMAT (12A6) ONEDI 29
11312 FORMAT (gFiO.0) UNEDI 30

If1200 FORAT U204) ONEDI 3±
13002 FORMAT( 16X, i3HRAW WINO rOAlA933X,19HFROCESSED WIND DATA//8X#ONEDI 32

±1HZ, 9X, iUHYX OR DIR., 3X, ±±HVY OR SPEED, 14X, 1HZ, i2X, ONEDI 33
2 2HVX(g 12X# 2HVY/) (JNEDI 34

140FORMAT (3(2X, iPE12.5)) OEI3
1500 FORMAT (1H+ 47X9 3(2X9 iPEi2o53) ONEDI 36I
1600 FORMAT( 10~i9HRAW TURBULENCE DATA,26X25HPROCESSED TURBULENCE DATAUNEOI 37

i//3Xt 1HZ, ICX, 4HEPSX, lOX, 4HEPSY, i7X, 1HZ,7 lIX 4HEPSX, lOX, UNEDI 38
2 4HEPSY/) ONEDI 39

1700 FORHAT ( iHu, 5X, 63HNUMEER OF WIND OR TURBULENCE INFUT DATA TNCONONEDI 40
ISISTENT FOR UPDATE14) ONEDI 4±

1800 FORMAT( iH0, 5X, 5St4IIND OR TURBLLENCE SrRATA ALTITUDES INGONSISTEUNEDI 42
INT FOR UPDATE14) UNEDI 43

C ONEDI 44
CHECK FORM AND SPEC ONEDI 45

IFISPEC oEQ* WIND oANO* FOR4 oEQ* MIETEOR) GO TO 25 ONEDI 46
20 IF'(SPLC *EQ* WIND *AND* FORM oNE. RESOLV)CALL ERROR(PROGRM,-209 ONEDI 47

I ISOUT) ONEDI 48
COPY IN FORMATi SCALE & FIELC POINTERS UNEDI 49

25 READ (ISIN, 1000)FMT ONEDI 50
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READ (ISIN, 1±00) SCALE ONEDI 51
READ (ISIN, 1200) N19 N2t N3 ONEOI 52
00 50 I 193 ONEDI 53

50 IF(SCALE(I).EQ* 0.0) SCALE (I$ =lOu ONEDI 54
IF(FORM oEQ. METEOR) TRNS=SCALE(5)*SCALE(3) -180. ONEDI 55
IF(MCI2) oNEs i *AND, SPEC .EG. WIND) WRITE( ISCUT,±300) ONEDI 56
IF(MC(2) sNEt ± oArNt. SPEC eEQ. TURB) WRITE(ISCUT,±6U0) ONEDI 57
KBH =0 ONEUI 58

COPY IN, PRINT RAW DATA, TRANSLATE AND SCALE DATA, AND PRlNT PK<OCESSEO ONLOI 59
C PAT A ONEDI 60
100 REAL) (ISIN# FMT) AP ONEDI 61

IF(MC( 2 ) .EsA I)G WRTEO OT 250JA(N) PN2,A(3 ONEDI b3
IF(AP(N2).GE.ALIITG WRTO (SO 250A(il FN19A(3 ONEDI 63
K<BH = KBH + ± UNEDI 64
CAVISCKBH)= (AP(NI) + SCALE(4fl*SCALE(i) UNEDI 65
IF(FORM.EQoRESOLV) GO TO 150 ONEDI 66
OX(K8H,±,LTIM)=AP(N3)*SCALE(2)*5iIN(RADC*(AP(N2)4*SCALE(3) + TRNS)-l' ONEDI 67
DY(KBH,1,LTIM)AP(N3)-4SCALE(2)*COS(RAOG*(AP(N2)vlSCALE(3) + TRNS)) ONEDI 68
GO TO 200 ONEDI 69

1503 DX(K3H,1,LTIM) = AP(Q2)*SCALE(2) ONEDI 70
DY(KBHvitLTItM) = AP(N3)*SCALE(Z) UNEDI 71

210 IF(NC( 2)*NE. 1) WRITE (ISOUT9 i500)CAVS(KBH), OX(KOH, 1, LTIM)t ONEDI 72
iDY(K9H9 i, LTIM) ONEDI 73
GO TO 100 ONEDI 74

250 IF(LTIl' .EQ. i) KBtIX=KBH ONEDI 75
CHECK IF THE NUMBER OF DATA VECTORS IS CONSISTENT ONEDI 76

251 IF(LTIM oEQ* i *OR* KSH .EQs KSHX) GO TO 25~3 ONEDI 77

WRITE(ISOUTqi700) LTIP ONEDI 78
COMMINGLE DATA TO ARRANGE IT It, ORDER OF ASCLNDIh~G A LTIT UDE ONEDI 79I

253 KBHMi. = BHX - 1 UNEDI 10
D0 255 I=i,KBHMI ONEDI 61
IPI=I+i ONEDI 62
DO 255 J=IPi,KBHX ONEDI 83
IF(CAVS(I) oLE. CAVS(J)) GO TO 255 UNEDI 84
TEMP=CAVS( I ONEGI 85
CAOS (1) =CAVS 1J) ONEDI 86
CAVS(J) =TEMP ONEDI 87
TEMP=DX (IjipLTIM) UNEDI 884
DX(JqisLTI'4)=TX(,tIP I ONEDI 890
TEDXMPJ9OY (I, i)LTIII) ONEDI 90
TEYP= iL(It)=DYLTIM) IM ONEDI 92
DY(J,1,LTIM)=TEMJ~pLT ONEOI 93

255 CONTINUE ONEDI 94
IF(LTIM *EQ9 1 .ANE. SPEC *EQ* WINO) GO TO 259 UNEDI 95

CHECK STRATA ALTITUDES AGAINST THOSE FOR THE LTIH±l hIND DATA ONEDI 96
DO 258 I=LKBHMI ONEDI 97
IF(CAVS(I) *GEo ZBH(I) oAND. CAVS(I) sLE. ZBH(I+1)) GO TO 256 ONEDI 98
WRITE IISOUTOIB 00) LTIH ONEDI 99
CALL ERROR(PROGRH,-258,ISOUTI LJNEDI 1w0

258 CONTINUE ONEDI1iA2

CONSTRUCT WINO LAYE;Z BASE ALTITUDES IN ARRAY Z61- AND LOAG CENTER UNEDII03

C ALTITUDIE INtO ZCH UNEDIlu4
259 7?3H (i) = ZMIN ONEDIi05

Z,.4(i) = CAVS (i) UNEDII06
0O 260 I=2,KBHX UNEDI1U7
ZCH (1) =CAVS QI) ONEDI 1d8

260 ZBH(I)=2.0*ZCH(I-i) - ZBH(I-1) ONEDIlj9
ZHAX=2*0*ZCH(KBHX)-ZEH(KBHX) ONEDI110
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COPY OUT WINO LAYER BASE CATA UNEOII.11
WRITE'(ISOUT,3) UNE01112
0O 270 IGO=±,KBHX,IREC ONr-DI±±3
ISTOP=IGO+ IREC-1 ONEDI2.14
IF(ISTOP.GToK8HX) ISTOP=KBHX UNEDIiI5

270 WRITE(XSOUT,i)IGCsISTOF, (ZBH(K) ,K=IGOISTOP) ONED1116
WRITE(ISOUT,4) ZMAX ONED1117
RETURN ONED1118
ENO ONEDI±±9

DOECKsSPRVS SPPVS ±
SUBROUTINE SPRVS (NET 9NETSU tZ8H iZCH9 TI?4UP,USUM, VSUMOXSUMtDYSUM, SPRVS 2

iRSUMv WFZ9CA/S, HDAV9 TSUM, WAVG ALTvArP PRS vRLHR HC 9ETA 9 SPRVS 3
21CFJCFNCFKBHF,NCA1FtL lt4Ifi'NATF) SPRVS 4

o SPRVS 5
C He Go NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES -DECEMBER 1978 SPRVS 6
c SPR4S 7
C *$ * 4 *' * 

4 ~SRV 8
C SPRVS 9
C SUB9ROUTINE SPRVS SUPERVISES DIFFUSIVE. TRANSPORT SPRVS 10
C OF FALLOUT PARCELS LISTED ON TAPE JPARN. PARCEL PARAMETERS ARE SPRVIS li
C STORED IN ARRAYS XPARYPARZPARTPARPDAHPSAMtfPWFR,,DWFRZLWFVWFRSPRVS 12
C ONLY ONE PARCEL IS TRANSPORTED AT A TIME. FOIF THIS PARCEL ABOVE SPRVS 13
C ITEMS ARE STORED Iý XP,YPZP,TP,PSIZ,PMAS,RWt&F,DWAF,ZLOW,VWAF. SPRVS 14
C XPAR - X COORDINATE OF FARCEL CENTER SPRVS 15
O YPAR - Y COORDINATEi OF PARCEL CENTER ýjPkVS i6
C ZPAR - Z COORDINATE OF FARCEL CENTER SPRVS ±17
C TPAR - TIME OF DEFIttIYICN OF CLOUD PARCEL -ýPRVS 18
C POAH - MIDPOINT OF PARCEL PARTICLE SIZE CLASS SPRVS 19
C PSAM - TOTAL MASS OF PARCEL SPRV S 20
C PWFR - RADIUS OF PARCEL AT CENTER OF MASS SPR~VS 21
C DWFR - PARCEL THICKNESS SPRV.S 22
C ZLWF - ALTITUDE OF FARCEL BASE SPkVS 23
C VWFR - PARCEL VOLUME SPRVS 24
C SPRVS 25
C S SPR VS 26
C SPRVS 27

COMMON /CNTRDL/ IPOUTISINvISOUTvJPARNMC(LeO),NSEQO 6PRVS 28
COMMON /INDEX/ ICXJCXKBHXLTIMXNATNCXNOATX SPRVS 29

Z~OMON/PACL/ CRC~SSOWNDWAFEDDYNDATP,PMASFSIZ,RHOP,.RWAF, S~S3

£ TPXPYPZLOW,ZP SPRVS .3±
COMMON /SPACE/ WINT,)(LLCiYLLCZHAXZMINvTIV'EX SPRVS 32

C spRvs 33
DIMENSION ALT INATF),9 TP(NATF),jPRS (NATF) tgf< (NATE ),ETA (NATF) SPRVS 34
DIMENSION NET(ICFJCF),NETSU(NCF),ZBH(KBHF),ZCH(KBHF)wrHDAV(LTIMF) SPRVS 35
DIMENSION USUM4tKBHFthDATF,LTIMF), tiJM(KBHFND)ATF,LTIMF),CA~Js'KBHF)SPRVS 36
rINENSLON ODCSUM(KBHFNOATFLTIMF),DYSUM(KBMF,NOATFLTIMF) .5PVS 37
orIMENSION WFZ (KBHF9 NCATF9 LTIMF) 9 AVG (KBHF, LT IMF) 9TIMLPC(LTIMiF) ýPRVS 38
DIMENSION RSUM(KBHFdDATF,LTIMF) ,TSUM(KBHF) SPRVS .39
DIMENSION XPAR(iVO),YPAR(1i)O),ZPARC±IJ0),TPAR(idu),PDAM(±U0) SPRI/S 40
DIMENSION PSAMd1J0),FWFR(100),DWFR(100)tZLWF(JCO),VWFR<(ivl) SPRVS 41

C SPRVb 42

DATA PROGRM/6HSPRVS I JF/100/ SPRVS 43
C SPRVS 44
8015 FORMAT( lH4, 10l2Xt 8)-AIRBORNE) )PRVS 45
a r16 FORMAT( IH ,14, 8El2.4) SP K V S 46
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80±7 FORMAT(IH3*5X9 86H* SHORT-CUT TRANSPORT IS CANCELLED BECAUSPRVS 47
ISE VIERTICAL WIND IS NON-ZERO * * * //) SPRVS 48

8tý19 FORMAT( ±144, i02X, 9H IMPACTEC) SPRVS 49
8020 FORMAT( IH+, IJ2X, i7HOUTSIOE WINDSPACE) SPRVS 50
8021. FORMAT( iHO, 36X, 21HPARTICLE DIAME~TER IS Ei~o5, 7H METERS) SPRVS 51
5022 FORMAT( Z3X9 9HFALL RATEE12*5923H METERS/SEC AT ALTITUi.t.Ei2e5, SPRVS 52

£ 7H METERS/ 13X, 37HUPPER LIMIT ALTITUDE FO&, IMPACTION ISE12*59 SPRVS 53
2 ?H METERS) SPRVS 54

8P24 FORM4AT( 2X9 4HNSEQ, 6K, ZHXP, ±0Kp 2HYPq ILK, 2HZP, lOX, 2HTP, 5PRVS 55

1. 3K, 4HPMAS, 8K, 4HRWAF, 8X9 '.HZLOW, 8X, 4HOWAF/) SRVS ii6
8025 FORMAT( iHlt 38X, 31PPRE-TRAN~SPORT FARCEL FRCPERTIES/) SPRVS 57I

C SPRVS 58
COMPUTE TURBULENCE PARAMETER AVERAGED OVER ALL SPACE, HAV SPRVS 59

HAV=O. SPKVS 60
DO 40 L=19LTIMX SPRVS 61

40 HAV=HAII + HDOWL) SPRVS 62
HAV=HAV/LTIMX SPRVS 63

CHOOSE STANDARD DEVIATION OF VERTICAL TURBULENCE SPRVS 64
SIGW:EDOY SRS6
IF(MC(6) *GT. 0) SIGW=5*39*(HAV)**(i*0/3.t1) SPRVS 66
MC3=MC( 3) SPRýS 67
IF(MC3 .GT* 0) WRITE(ISOUT,8J25) SPRVS 68
NSEQ:0 SPRVS 69
PS ZBE=- 200 SPRVS 70
IF(MC( 4. )*NEoD) GO 10 47 SPRVS 11

CANCEL SHORT-CUT TRANSPORT IF VERTICAL WIND IS NON-ZERO SPRVS 72
DO 45 L=±,LTIMX SPRVS 73
DO 45 K~ivKBHX SPRVS 74
IF(WAVG(K9L)*NEeC*0)G0 TO 45 SPRVS 75

45 CONTINUE SPR<VS 76
Go To 47 SPRVS 77

46 NCt 4 )=i SPRVS 78
WRITE(ISOUT,8017) SPR<VS 79

47 CONTINUE SPRVS 80
CCHPUTE OVERALL AVERAGE VERTICAL VELOCITY SPRVS 81

KBHMi=KBHX-i PVS8

WAVG=0(9SPRVS o3

00~ READ(JPARN)NP SPRVS o4
IFNPLE0 5O TOtKH~ 80Ev 85V~9

50F(NP.GT.JF)K CALL KLFOR(FROGRM,)- ZBHISOU) S'PRVS 86
COP1I WA4 =BLOCK OF INUT4ARCE8HXL)Z PARAMETERS SPRVS 98

REAO(JPARN)/ (XPAR(J),YPAR(J),ZA()TA()PA()PA() SPRVS 69

COMMENCE PROCESARING BLOCK CFO AIRPUBPRCLONE AET A E SPRVS1.89

G0 TOi00 J1N SPRVS 92
70SLQONSEQO SPRVS 93

IF(NSoEQ.T.SEO GO TO 80E O SPKVSJ96

COPYIN AR BLCU) IPTPACLPRMTR SPRVS 98
YP=Y(PARN() (XA()YA(~ZA(~TA()PA(~P~iJ, SPKVS 99

COMEC PROCESSIN BLOCK" CF INPTrPRCLS NEAT TIE p-ft



ZP= ZPAR (J) SPRVS 1,37
TP=TPAR (J) SPRVS1i08
PSIZ=PDAM(J) SPRVS £09
PMAS=PSAM(J) SPRVSi±0
RWAF=RWFR( J)/Z. SPRVSi±2.
DWAF=OWFR(J ) SPRVSil2
ZLOW=ZLWF(J) SPRVS±±3
VWAF=VWFR(J) SPRVS1±4

CHECK FOR NEW PARTICLE SIZE CLASS SPRVS±±5
IF(ABS((PSIZ-PSZBE)/FSIZ).LE-i.OE-10) GU TO 103 SPRVS1±6
IF( 14C3 sGT9 0) WRITE(ISCUT9802±) PSIZ SPRVS117

COMPUTE MID-ATMOSPHERE FALL RATE FAVf FOR NEW PARTICLE SIZE CLASS SPRVS118
H=(ZMIN+ZMAX)/#2* SPRVS ±19
CALL TRPL(HtNAT,ALT,ATP,T) SP RVS i.20
CALL TRPL(H,NATALToFRSP) SPRVS12i
CALL TRPL(HtNATvALTRHOsDE?2) SPRVS122
CALL TRPL(HNAT,ALT*ETAVIS) SPRVS123
CALL SETTLE(PSIZRHOFOENVISTPFAVIACCR) SPkVSiZ.4
FAV=FAV-WAVGK SPRVS125

COMPUTE TABLE OF PARTICLE SETTLING SPEEDS - AN ENTkY FCR EACH STRATUM SPRVSI.26
00 101 KKZ~±,KBHX SPRVSL21
CALL TRPL(ZCH(KKZvh~ATALT#ATPvT) SPRVS128
CALL TRPLCZCH(KKZ'*,NAT,ALT,PRS,P) SPRVS129
CALL TRPL(ZCH(KKZ19NAT,ALTvRHO9DEN) SplRVS±.3G
CALL TRPL(ZCH(KKZ) ,NATALTETAvVIS) spkVSl£ 3i

iCi CALL SETTLE(PSIZRHOFCENVIF',T,PCAVS(KKZ),IACCk) SPRVS132
COtPPUTE INITIAL ALTTTUOE FCR THIS PARTICLE SIZE ABOVE WHICH DEPOSITION SPRVS133
CANNOT OCCUR SPRVS134

TNAX=TP S PRVS±35
0O 1001 1Z±,tKSHM± SP RU ± .6
TMAX=TMAX.+ (ZBH(IZ+i) - ZBHCIZ))/(CAVS(IZ) -WAVGK) SPRVS137
IF(TlAXeGToSL0P*TIMlEX *ORo IMAX .L79 0.0 GO TO 1002 SPR4JS138

ioui CONTI:NUE SPRVSi39
TMAX=TMAX + ZMAX - ZBH(KBHXfl/(CAVS(KBHX) -WAVGK) SPRVS14.0
ZLIM=5*0E4 SPRVS14l
I F (T MA X.GT #SLO0P' TI ME)X *OR* TMAX *LTo J.0 ZLIM=ZMAX SPRVS142
GO TO ±0±2 SPRVS143

iOJZ~ ZLIMz-ZBH(IZ+i) SPRVS144
±0±2 IF(TIAX *LT, 0.0) TMAX=TIMEX SP RVS145
1003 IF( 4C3 #LT, i) GO TC ±004 SPRWS146

WRITE(ISOUTbG22) FAVHvZLIM SPRVSi 47
WRITE (ISOUTtb024) SPRVS148

±004 CONTINUE SPRVS149
IF(MC(t 4 ).NE.0) GO TO 1255 SPRVS1 50

COMPUTE DEPO~SITION TIME FRCM THE BASE OF EACH STkATUt' FOR USE (3Y THE SPRVS151
C SHORT-CUT TRANSPOPT 14ETHOD SPRIIS152

TSUM (11=0.0 SPRVS153
00 1250 K=Z,KBHX SPRVSI.54

1250 TSUM(K)=TSUMtK-l)+4Z&VH(K) - Z8H(K-1))/CAVS(K-1) SPRVS155
±255 CONTINUE SPRVS156

COMPUTE CROSSING-TRAJECTORIES DIFFUSIVITY CORRECTICNS FOR NEW PARTICLE SPRV3157
C SIZE CLASS. SPRVS156

flOWN= (FAI#Et jY/SIGW)4*2 SPRVS159
CROSS=±./SQRT(±. +4. COWN) SPRVS1.E0
DOWN~i. /SQRT(io*DOWN) SPRVS16±
PSZBE=PSIZ SPRiIS162

iC3 IF( MC3 .GTo 0) SPRVS163
1WRITE (ISOUT980±6) NSEQXP YPZP ,TPPMASRWAFZLCWOWAF SPRVS164

CANCEL PROCESSING OF PAR~CEL IF IT HAS ALREADY IMPACIEO SPRVSi65
It: (IFIX(DWAF).GT90) GO TO 1200 SPRVS166
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IF( MC3 .GTo 0') WRIIE(ISCUT,8319') bpRVS±67
CALL DUMPER (XF tYPq ZP, TP9 RWAF, RWAFq PMAS, FS I Zv 0.0, SPRVSie8
lISOUTI POUT9MC3) SPRVS169
GO TO l.CnO S PRV Silo

COMPUTE INDEX OF MESH OR SUB-MESH CONTAINING PARCEL CENTER 5PRVSi7±
1200 CALL NEST( NETp NETSU t PY P9 NUATP9 XL9XR9 YL,9YUICF 9JCFsNCF) SPRV5172

CANCEL PROCESSING OF PARCEL IF IT IS :NPUT OUTSIIJE ATMOS. SPRVSi73
IF(NOATP.GT*u) GO TO 1.260 SPRVSi74
IF( MC3 .GT. 0) WRITE(IS(UT,&320) SPRVSiS
GO TO i.000 SPRVS1.76

CANCEL PROCESSING OF PARCEL IF IT CANNOT REALM THE GROUND IN THE ALLOTEDSPRVS?77
C TIME SPRVSi?8
1260 IF(ZLOW*LToZLIM) GO 10 1409 SPRVSi?9

IF( HC3 *GTo 0) WRITE(ISCUT,80i5) SPRVS2.8O
GO TO iOdO0 SPRvSidl

1409 CALL ADVEG (NET,9NETSU, Z8H 9TIMUPousum qvSUM toxSUMODYSUM, RSUM, SPRVSid32
LWFZTSUM,CAVSZCHALTATPPRSRHCETATMAX, SP RV S183
21ICFJCF,NCFK<BHFNEAlF, LTIMFNATF) iPRVS184

±000 CONTINUE SPRVS1'k5
GO TO 100 SPRVSid6

COPY OUT BUFFER DATA VECTCRS FCR DRY DEPOSIT INCREtIENTSe WA FER SPRVSi67
C PROCESSING HAS BEEN COMPLETED SPRVS188

806 CALL OUMPER(0s#Jo9Qs9O., J., '3., j., ust0*.9999, SPRVS189
iISOUT9IPOUTMC3) SPRVSI)O
CALL OUMPER(Oot).,C.,U., ý., a 01, 0., CSVO.,9999, sPplVSi'~
I ISOUT vI POUT 9MC3' SP RV Si92
REW4IND JPARN SPRVS193
ENOFILE IPOUT SPRVSi34I

PEWIND IPOUT SPR'SJ~i5
RETURN bPRVSi96
END SPfRIS197
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*OECKtSUMlDAT SUMDA I
SUBROUTI NE SUMDA T(N ET9N E TSU 9Z 3H 9ZGHWA VGvHODA d U SUM vVSU MtRS UM, WFZ SUMDA 2

ITIMUP*OXSUN,4DYSUMt ICFtJCFN1CF 9KBHF 9NDATF,9L iIMF) SUMDA 3
c SUMOA 4
c H# Go NORMENTs ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER 1978 SUMDA 5

CSUMDA 6
C 7

CSUMDA 8
r" SUMS AND WEIGHTS WINC AND TUROULENCE DATA FROtV Z1P1N TO ZBII(K8HX) SUMDA 9
C FOR USE B3Y THE FAST TRANSPORT CALCULATIONS SUMDA 10

C AREA - AREA DF HORIZ* SPACE NET SUMDA 12
C AREAN - AREA OF A PAPTICULAR MESH SLJMOA 13
C1 SUMDA 14

C# V ~ # # SUND ± UNA 16

COMMON /CNTROL/ IPOUT,ISINISOUTJPARNMC(201hNSEQO SUMDA ±7
COMMON /INDEX/ ICXtJCXKBHXtLTIrX #NAT tNCXNDATX SUMDA 18
COMMON /SPACE/ WINTXLLC#YLLCZMAXZMINeTIME.X SUIIDA ±9

C SUMDA 20

0IMENSION RSUM(KBHF,NDATF,LTIMF),HOAV(LTIM'F),WAVG(KBHF,LTIMF) SUMOA 21
DIMENSION NFT(ICFJCF),NETSU(NCF),ZCH(KBHF,,TIMLP(LTIMFlZtaHu<EHF) SUMDA 22
DIMENSION UXSUM(KBHFNDATFLTIMiF),VSUM(K8HFNOATFLTIMF) SUMDA 23

DIMENSION WFZ(KBHFNDATF'tLTIMF) SUMDA 25
C SUMOA 26

I FORMAT(±H0i 5X9 171-UPDATE TIME INDEXI3t 23Ho WIND GRID CELL INSUMDA 27

iDEXI39 38H WITH HORIZONTAL COORDINATES (XV) - (Ei2o5, ±Hv, E.12&5vjUMOA 26
28H) METERS/) SUMDA 29

2 FORMAT( 9Xt 5HLAYER9 8X, iOHHORIZONTAL, 6X9 ±01-HORIZONTAL, SUMOA 30

if2 8X, 6HCENTERt 8X, lCHE.-We WIND, 6X, 1OHN.-Se WINO, 2(6X±OHIURBUL.SUMOA 32
3ENCE), 6X9 8HROTATION/ 8X, 8HALTITUDE9 W(X9HCOM'PUNENT)v 9x, SUMOA 33
4 SHANGLE) SUMDA 34

6 FORMAT(iHi, 40Xv 21HýEIGHTEOq SUMMED DATA/I) SUMOA 35
8 FDRMAT(/23X, 6HUPCATEI49 6H MESH14v 32H AVERAGE TURBULENCE. PASUMOA 36
iRAMETER =FiZ.5) SUMOA 37
9 FDRMAT(1H±, 29X, 57HTHJREE DIMENSIONAL WIIND ANU 7URBULENCE DATA BErSUMOA .38
iORE SUMMING/) SUMDA 39

12 FORMAT( 9X, 5HLAYER, 8X, ±OHHORIZONTAL, 6X, ±iqHHORIZONTALt )UMOA 40
± 7X, 8HVERTICALP 8X, 9HCFOSSWIN0, TX, 8HOOWNWINC,TXICHHORIZUNTAL/ !SUMDA 41
2 8X, 6HCENTER, aX, ±CHEs-Wo WIND, 6X, l0HNo-S. %IND, 9Xt4HWIND,3XSUMOA 42
3 246X# 4.OHTURBULENCE), 7X, 8HROTATION/ 8X, 8HALTITUDE, !SJMDA '.3
45(7X, 9HCOMPONENT) , 9X, 5HANGLE) SUMDA 4 I

13 FORMAT(6Ei6.4) SJMDA '.5

14 FORMAT(7Ei6o4) SUMOA 46
±5 FORMAT(iHO, 22X, 55HTURBULENCE PARAMETER AVERAGED OVER ALL SPACE SUMOA 47

iFOR UPDATE1493H ISE12.5) SUMDA 48
16 FORMAT( 00, 22X48HAVERAGE VERTICAL WIND COMPONENT FOR EACK LAYER -)SUMDA 4.9
17 FORMAT( 20Xv 6(151 F0.3, iH,)l SUNDA t)O

C SUMDA I-±
IF(NC(2) e.tQ. ± 90R. MCCI) ELQ. j.) GO TO 2C2 SUMDA 52

COPY OUT THREE DIMENSIONAL WINO ANO TURBULENCE UATA OEFORE SUMMING SUMDA 53
WRITE(ISOUT,93) sUMOA 54
DO 5G L~itLTIMX SJMDA 55
DO 5'1 N=±,NDATX SUMOA 56
CALL CNTR(NETNETSLN,XG,YGICF,)J'F, NCF) SUMDA 57
WRITE (ISOUT,±)L9NXG9YG SUMOA 5e
WRITE(ISOUT,i2) $LJHOA 59
DO 59 K~i,KBHX SUMQA 60
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50 WRITE(ISOUTti4) ZCH(K),US'JM(K,N,L),VSUM(Ki',L),lFZ~(KNL), SUMBA 61
1. OXSUM(KNL),OYSUN(Kd,NL),RSUM(KNL) SUMDA b2

CALCULATE THE WEIGHTED SUM¶S OV'LR ATHOS. STRATA AND REWRITE ARRAYS SUMBA 63
C USUM, VSUM, RSJM , DXSYM, s YSUM. ALSO COMPOITE HOAV AND WAVG* ZPUMDA 64

20 AREA= ICX*JCX ( WINT*42) SUMBA 6o5
IFtHC(2) eEQo 2) WRITE(ISOUT,6) SUMBA 66
00 922 L=iLTINX SUMBA 67

00 1304 LK=1,KBHX SUMBA 68
13C4 WAVG(LK,L)=0e0 SUMBA 69

HDAV(L)=0. SUMDA 70
00 921 N=1,NDATX L)UMDA 7i
IF(MC(2)NEs2) GO TO 915 SUMBA 12
CALL CNTR(NETNETSU~t'XGY~,ICF,JGFNCF) ZoýMDA 73
WRITE(ISOUT~i) LN,XGYG SUMBA 74
WRITE(ISOUT,2) SUMBA 75

915 ZSTEP=ZBH(2)-ZBN(i) SUMBA 76

VSUM(ioNtL)=VSUM (i*N,L) *ZSTEP SUMBA 78

RSIIM(iNtL)=RSUM(iN,L) 4ZSTEP SUMDA 79

OXSUM(1.,NwL)=DXSUM(±,NqL)*ZSTEP SUMBA 60
DYSUM (iNL)=DYSUMl( i,N,L) *ZSTEP SUMBA 81
HAV= (DXSUM(1tN9L) + OYSUM(IN,L))/2*0 SUMBA 82

KBH~i=KBHX-± SUBA8
00 920 K=2,KBHMi SUMBA 84
ZSTEP=ZBH(Kti) - ZBH(K) SUMDA 85

USUM(K,,N,L)=USU#I(KN,L)*ZSTEP + USUM(K-±,NL) SUMBA 86
VSUM(K*NvL)=V/SUM(KvN,,L)*ZSTEP + VSUM(K-itNL) SUMDA 87
RSUM(K,,NL)=RSUM(KNL)*ZSTEP + RSUM(K-±,NtL) SUMBA e8
HAV=HAV4(OXSUM(KNL) + OYSUM(KtN,L))*ZSTEfP/2*0 SUMBA 89
DXSUP4iKNvL)=OXSUM(KoN,L)*ZSTEP 4 OXSUM(K-19NvL) SUMBA 90

920 0YSUM(K,NL)=DYSUII(K,NL)*ZSTEP + 0YSUM(K-l,h',L) SUNDA 9±
HAV (HW +(DXSUM(KBHX,NL)iDOYSUM(KBHX,N,L))*(ZHAX-Zt3H(IBHX))/20.SUMOA 92

I )/(ZMAX-ZMIN) SUMBA 93
COPY OUT SUMMED DATA IF REQUESTED ýUM 1

IF( MC (2) .EQ .2) SUMBA 95
iWRITE(ISOUT913) (ZCH(K),USUM(K,NL),VSUM($,NL),OXSUM(KNLt, SUMOA 96
2 DYSUM(KN.L).RSUM(K,NL)tK~iKBHX) SUMOA 97
IF(MC(2) .NE* i 9ANQ* MC(±) .EQ. il WRITE(ISOUT,8)L,NtHAV SUMBA 98
CALL CNTR(NET,NETSU,N,XGYGICF,JCF, NCF) SUMBA 99
XQ= XG SUMOA1J V
YQ=YG StJMDAiU 1
CALL NEST(NETiNETSUXQYQNJATQ,XLXR,YL,YU, ICF,JCF,NCF) SUMDAiJ2
AREAN=(XR-XL)*(YU-YL) SUMDAiJI3

92i0 WAVG(KLL)= WAVG(KL,L) + WFZ(KLN,LJ'*AREAN SUMOA1~66
921 fCCONTINUE SUIoA±j 7

HDA V(L.) =HD AV( L) /ARE A SUMOAZ 18
0O 9?15 KLzivKB'4X SUMDAl i9

9215 WAVG(i(LsL)=WAVG(KL,L) / AREA SUM0AliD
IF(MC12) *NE. 0) WRITE(ISOUT,±5)LtHOAV(L) SUMDA±±±
IF( MC(21 .EQ@ i .ORo HC(11 *EO. 0) GO TO 922 SUMDA±±2
WRITE (ISOUT916) SUMDA113
0O 9922 KL=iKBHX*6 SUMOA114
KL P5=KL 45 SUMDA115

9922 WRITE(ISOUT,17) (K, WAVG(K,L), K=KLiKLP5) SUMOAl16
922 CONTINUE ;UHDOAll 7

RETURN SUMDA118
END SUJMDA119
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*DEC KTRANP TRANP i
SUBROUTINE TRANP(NETNETSUZBHPTP1UPUSUMtVSUMOXSUMDYSUNRSUet, TRANP 2

±WFZCAVS,TSUMTMAX,XCCYOZO,TOS'IGXO,SIGYORO, NOATO, TRANP 3
21CFi,JCF#,NCF#KBHFvN0ATFvLTIMF) TRANP 4

C TRANP 5
C H. Go NORMENT, ATMOSPHERIC SCIENCIE ASSOCIATES - DECEMBER 197e -RANP 6
C fRANP 7
C 8
C TRAMP 9
C GIVEN COORDINATES AND SETTLING SPEEDS FOF~ A FALLCUT PARCEL, PL.US ATRANP 1'.
C TRANSPORT TIME LIMIT, TRAMP COMPUTES tHE P'ARCEL COORDINATES AT TRANP it
C ITS DEPOSITION POIhT OR AT THE POINT IT LEAVES THE WIND SPACE OR TRANP 12
C AT THE POINT WHEN IT RUNS OUT OF TIME. TRANP 13

C TRANP 15
C TRANP 15

C MODE -*COMPUTATION MODE SWITCH TRANP ±6

C WEIGHTEC, AVERAGED WINDS) TRANP 18
01LAYERWISE COMPUTATION TRAMP 19

C TO -TIME AFTER PARCEL AOVECTION TRAMP 20
C XO -PARCEL CENTER X COORDINATE AFTER AO;.ECl"CN TRAMP 21
C YO -PARCEL CENTER Y COORDINATE AFTER ADVECTION TRAMP 22
C ZO - PARCEL CENTER Z COORDINATE AFTER ADVECTION TRANP 23
C SIGXO - PARCEL DOWNWIND DISPERSION PARAMETER AFTER ADVECTION TRANP 24
C SIGYO - PARCEL CR0 5SINO DISPERSION PARAMETER AFTER ADVECTION TRANP 25
C KOATO - INDEX OF HORIZONTAL SPACE RESOLUTION NET MESH TRANP 26
C RO - WIND HEADING ORIENTATION ANGLE AFTER ADVECTION TRAMP 27

C TRAMP 28
C # 4 4 4 4 4 # # 29I
C TRANP 30

COMMON /CNTROL/ IPOU1,ISINISOUTPJPARNMC(20),NSEQO TRANP 31,
COMMON /INDEX/ ICXpu'CX, t8HXLTIMXNATNCXNDATX TRANP .32

COMMON /PARCL/ CRO SS,0OWN,9DWAF,9EDDY,9N~LATP, PMAS,9FS IZ, RHOPt RWAF, TRAMP 33
£ TPXPYP,ZLOWvZP TRANP 34
COMMON /SPACE/ WIN79XLLCtYLLCvZMAXvZMINTIMEX TRAMP 35

C TRANP 36
DIMENSION NET (ICF9JCF) ,NETSU(NCF),ZBH(K8HF) ,USUM (KBHFNDATF, LTIMFI TRANP 37
OIMENSION VSUM(KBHF9ýOATFvLTIMF),D0XSUM (KBHFtNGATFgLTIHF) TRAMP 38
DIMENSION DYSUM(KBHFNDATFLTIMF),TIMUP(LTIMF1 ,CAVS(KBHY-) TRAMP 39
DIMENSION RSUM(KBHFoKDATF,LTIMF) PWFZ(KBHFtNDATF,LTIMF) ,TSUM(KBHF) TRANP 40

C TRAMP 41
DATA PROGRM ,EP51LO v EPSZ 9 QBRT ,VARL TRANP 42

i /6HTRANP , .ooa oe .1 ,333333333 3, is CE9 /TRANP 4,3
C TRMNP 44

2 FORMAT( 6H TIME=E12.L., 5H ALT=E±2o4, 7H X-POS=El2o49 TH Y-POS=E12TRANP 45
1*4, 6H MESH=14v SI REACHED) TRANP 46

3 FORMAT( 6H TIME=E±2*4t 5H ALT=E12o4, 7H X-POS=E±2.4, 7H Y-POS=E12TRANP 1:7
1.4, 6H MESH=I4, 10H ATTEMPTED) TRAMP 48

4 FORMAT( iWO, 38HPARiCEL AT INITIAL POINT (XPvYP,9ZFTP) 4Ei±!*4/ TRAMP 49
± 3±H REQUIREO CHANNELLING AT POINT 4E1294) TRAMP 50

C TRANP 51
EPS=lýPS ILO'i4INT TRANP 52
EPST=EPSILO*TMAX TRAMP 53
XO=Xp TRAMP 54
YO=YP TRANP 55
ZO=ZP TRAMP 56
TO=TP TRAMP 57
SIGXO~l* TRAMP 58
SIGYO=Go* TRANP 59
RO=0. TRANP 60
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NDA TO=N DATP TRANP 61.
NDTCI=O TRANP 62
NDTOi=O TRANP 63
KSHC±=O TRANP 64
KBHOL=O TRANP G5
LTIM=i TRAMP 66

It, 0 CONTINUE TRANP 67
MDDE=-i TRANP 68
IF(MC(4) sNEe a) HOUE=MODE+± TRAMP 69

50 MODE=MODE+± TRANP 70
IF(LTIMX.GT~i) CALL CALIB(TIHUPvLTIMXqTOtiLTIM) TRAMP 711

CLLSEST ZSH PLANE BELOW ZC, OR EQUAL TO Z0, IS FOUND TRANP 72
CALL CALIB(ZBHKBHXZO, JtKBHO) TRAMP 73
IF(ZO-ZBH(K3H0 ).GT. EPSZ) KBHOýKBHO+i TRANF 74

i`~0 WBAR=-C;A/S (KSHO-i) TRAMP 75
IF(MCDE*EQ..O)GO TO 210 TRANP 76

CCNSIOrR TRANSPORT BETWEEN ADJACENT ZBH PLANES TRAMP 77
WBAR=WBAR4WF?(K6HO-iNOATO, LTIM) TRAMP 78
IF(W9AR)2?16,ii0, 206 TRANP 79

C WHEN NET SETTLING SPEED IS ZERO, SET THE TIML INCREMENT TO THE TRAMP 60
C TIME LEFT BEFORE THE NEXT UPDATE* TRANP 81

11.0 TSEG=TIMEX-TO TRAMP 82
IF(LTIM.LT.LTIMX)TSEG=TIHUP(LTIM+±)-TO TRAMP 33
KBHC=KBHO TRAMP 64
KBHO=KBHG-i TRANP 85
GO TO 300 TRAMP 86

2HE6 IF(W3HOADJLTUSTMR.ENTPST 8E ZOL 6EH)).TEPARCELIS(WRISING~0 20 TRAMP 67
CHEC IF(K'3H0 ADJUSTMENT ALS(ZO-E MA(DL 3ECAOE PARCELIS WeR2ISING~2 TRAMP o8

KBHO=K9 HO+± TRANP 89
GO TO iLO TRANP 90

CONCLUDE K63HOiKt8HC SETTING! FOR A RISINS PARCEL TRAMP 91
C KBHO(KBHC)IS THE ZBH PLANE FROM WHICH (TCWARU WHICH) THE PARCEL TRANP 92
C IS MOVING. TRAMP 93
209 IF(ZO-Zf3H~t(BHO).LT,-EPSZ)KBHO=KBHO-2. TRANP 'i4
219 K3HC=K3HO+IFIX(SIGN(199,WBAR)) TRANP 95

TSEG = (ZBH(KBHC)-ZO)/WBAR TRANP 96
IF(4OOE*NE90 .OR. ABS(ZO-ZBH(KBHO)) 6.GTo EPSZ) GO TO ZU0 TRANP 97

COMPOTE OVERALL SETTLIhG TIME AND AVLRAGE SETTLIN~G SPEED FROM ZJ TO 7MINTRANP 98
TSEG=TSEG+TSUN (KI3HC) TRANP 99
WBAR=(ZMIN-ZO) /TSEG TRZANP±i O
KBHC=i TRANPJKJ.

300 TC=TO4TSEG TRANPILý2
*CHECK IF A TIME BOUNDARY IS CROSSEO TRANPi`3

IF(LTIM #EQ* LTIMX) IF(TIMEX-TC)301,35L,35ý TRANPI:4
IF(TIHOP(LTIM+i)- TC) 305t,3Jt~35-0 TRANP1~J5

CHANGE PARAMETERS TO LIMIT TRANSPORT TC OR LESS THAN THE TIME BOUNDARY TRANPij6
301. TSEG=I*IMEX-TO TRANP137

TLIM=TIMEX TRANPI&8
GO TO 30l6 TR ANP 1.) 9

305 TSEG = TIMUP(LTIM41)-TO TRANPiiU
T L IM= T IMUP ( L TI M +) TRANPili.

306 IF(MCOE .GT. 0 .OR* KBHO-KZ3HG .EQ~i) GU TO 35L TRANP±12
CALL CALIB(TSOMv KBHXTC-TLIM,-1,KaHC) TRANP1±13
IF(KE3HO *GT. KBHG) GC TO 31.0 TRANP114.
KBHC=KI3HC- TRANP115
WSAR'-CAVS (Kt3HGJ TRANP116
G ( TO0 3 51 IRANP117

3 L0 TSEG = TSOM(KBHO) -TSU M(K 8HC) TR.ANP1.18
WBAR= (ZtBH(KBHC )-70) /SEG TRANP119

COMPOTE AVERAGE HORIZONTAL VELOCITIES UBAR AND VEIAP. TRANPi20
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350 KBHA=KBIIO TRANFI2±
KSB=KB~HC TRANP122
IF(W8AR*LT*0*0) GO TO 405 TRANP123
KBHA=KBHr. TRANP124
KBHB=KBHO TRANP125

405 CALL GETf)A( USUM,ZB9-,KBHA,KBHB,NDATo,LTIH, UBAR,KBHF,NUATFpLTIt4F) TRANP126
CALL GETDA( VSUM,ZBHwKBHAPKBHB.gNDATOLTItv, VBARK8HF;NOATF,LTIMF) TRANP127

407 CONTINUE TRANP128
COMPUTE AVERAGE HORIZONTAL DISPERSION AND WIND ORIENTATION ANGLE TRANP129

CALL GETDA(OXSUM,ZBHKBHA,KBH8,NOATOLTIMOX8ARK,K3HF,NDATFLTIMF) TRANP130
CALL GET0A(OYSUM,ZBHKBHA,K8H~,NOATU,LTIMvYOYARKBHFN0ATF,LTIMF) TRANP131
CALL GETDAC RSUM,ZBI',9KBHAvK83Ht3,NDATO9LTIMv RBARtK8HFNDATFLTIMF) TRANP132

RC=RO+RBAR TRANF133
SIGXC=S IGXO+DXBAR*TSEG TRANP1.34 I
SIGYC=SIGYO+OYBAR*TS EG TRANP1.35

COtýPUTE CURREN'f POSITION ANO TIME (XCYCZC-,TC) TAP3
TC=TO+T SEG TRANP137
ZC=ZOtWBAR*TSEG IRANP166
XC=XO+UBAR4'TSEG TRANP13g
YC=YO+V 8AR*TSEG TR~ANP140
CALL NEST tNET* NETSU, YC, YC,NOATC, XL, XR, YL, YU, ICF JCF, NCF) TRANPi.42
IF(MC(5).EQ~i) WRITE(ISOUT,3) TC,ZCXCtYCNOATC TRANP±L.2

COMPARE CURRENT MESH INDEX NOATO WITH PREVIOUS MESH INDEX NOATO TRANP14*3
IF(NOATC.EQ.NDATO) GC TO 7flO TRANP144
IF (MOAJE.EQ..G) GO TO 50 TRANP145

CZ]MPUTE INTERPOLATED POIKT TiRANP146
XT=XC TRANP147
YT=YC TRANP±',8
ZT=ZC TR AN P ±49
CALL BOUN(NETNETSU,XTY1,XoYoXCYCICFJCF,ICF) TR~ANP150
ZCSR((TX)*+Y-C*Z/(TX)02(TY)*) TRANP1ii
ZC=ZTGZC* (ZO-ZT) TRANP152
TF(ABSfWaAR).LE.1.0E-30) GO TO 5±0 TRANP153
TSEG=(ZC,-ZO)/WBAR TRANP154
GO TO 518 TRANPIý5

510 IF(ABS(UBAR)eLE.±.OE-30) Go TO 513 TRANP156
TSWEG= (XC-XO )/UrJAR TRANP157
r7O TO 518 TRANPi58

5±3 IF(ABS(VdARýýLEmls OE-33) GO TO 516 TikANP15'J
T'SEG=(YC-YO)/VBAR TRANPi6O
GO TO 518 TRANP161

516 CALL ERRUR(PROGRM,51etIS CUT) TRANF1.62
RETURN TRANF163

518 CONTINUE TIRANF1I64
RC=RO+RI.AR T'RANPIE5
SIGXC=SIGXO.DXBAR*TS EG TRANPi66
SIGYC=SIGYD+UOY AR*#TSEG TiRANP167

521 TC=TO+TSEG TRANP±EB
CALL NEST(NETiloETSU,.(CYCtNDA, CXLtXRYL,YUICFJCFtr¶CF) TRANF169

CHECK IF PARCEL CENTER POSITION IS 0O3-CILLATING TRANP!70
TF((KBHOi.NE.KBHO).CR.(KBHO±.*NE.K3HG).OR.(NDTCi.NE.NDATC).QR. TRANPi7i

i (NDTO±.NE*NDATO)) Go ro 626 TRANP172 .
IFV4C(5).EQ*I) WRITE(ISOUT,4) XP,YP,ZP,TP,.XC,YC,ZC,TC TRANP173
CALL CNTR(NETNETSU,1ýOAT0,XGYGICFJCF,NCF) TRANP174
XO=XG TRANP175

YQ=YG TRANP176
CALL NEST(NETNETSUXC, QONDATQXLOXRODYLOtYUOtICF,JCFNCF) TRANP177

CLEAR STORED MESH AND STRATUM INDICES TRANP178
NDTC 1=0 TRANP179
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SaH Ci =0 TRANPi~l
K3HOi=0 TRANP132

CHANNEL WAFER CENTER POSITION ALCNG APPRPRIATE CELL 8CUNDARY TRANP193

IFU(AbS(XLO-XR~.GT.SPE)oANID,(AB",ý(XRO-XL).GT.SP~e)) GO TO 61 TRANP185
uaAR=D, TRANP186
C AL L GE TOA I VSUM 9Z 1H,?KBH AipKBHU9N CA 10OLTI MtV BARCsKBHF,9NUA TF 9LTlhF) TRAN?±37
IF(ABSlVBARCJ.LE.ABS(YBAF)) GO TO 40? TRANPiSj
V3AR=VBARG TRANP189
NDA TO=NOATC TRANP130
GO TO 407 T RAN P191

616 IF((ABS(YLO-YU).GT.SPE).AN4O.(A6SCYUO-YL).GT.SPEH) TRANPi92
ICALL ERR0R(PROGRM,e6i,ISOUT) TRANFi93
VBAR=C. TRANP L94
CALý. GETOA( USUM ,z8I~KBHAKBH3,NDATOLTIt~,U8MRC,Kf~jrH,NDATFoLTIMF) TRANP13S
IF(ABSlUBARC)*LEoABS(UBAF)) GO TO *Or TRANPi1;6
UBAR=UBARC TRLANPi97
NOATfl=NOATC T RAN PA '.8
GO TO 4.o7 TRANP139

COMMIT PREVIOUS ":.'LRRENT MESH AND STRATUM INDICES TC STORAGE 7RANF2jU
626 NOT Ci=Nt.AI' TRANP2-;

N T Oi=ND 0A Tr TRANP2,a
K8H~.i=KRHC TRANPZ 23
K3HOi=KBHO TRANP2 J4

CONVERT X0,YO,ZO,TO,SIGXO,ElI'YG# ANO NOATO 'fS CURRENT VALUES TRANP2;5
700 ZO=ZC TR A N 216

XO- XC TRAt'P22 7
YO=YC TRANP2. 8
TO=TC TRANPEZ9
NOA TO=NDATC TRANP21C
IF(M0C5t.EQ.1) WRITE(ISOU'192) TOZOXOYONDATO TRANP21i
SIGXOThSIGXC TRANP212
STGYO=SIGY~t TRANP213
RO=RC TRANP214

CHECK IF~ CURRENT POrýITION IS OUTSIDE ATMOSPHERE TRANPZ15
708 IF(NDATOLE.0) GO TC 720 TRANP216

C IF DEPOSITTON PLANE Iý REACHED OR TRANSPCRT TIME LIM~IT IS EXCEEDE3TP.ANP217
C EXIT FROM TRANPv OTHiERWISE RETURN TO TOP TRANP21d

IF U (Z-ZMIN)*LE.EPSZ).CR.( (TIMEX-TO)*LE.EPST)) GO TO 720 TRANP21g
GO TO 1000 TRANP2ZO

00!APUTE HORIZ. OIStdERSION TRANP221
720 R2zP.WAF*42 TRANPZ222

TRIP=T0-TP TiZANPZ23
OSPRTX=SIGXO/1RIP TRANP224

[IGXO =X ( R2'4O8 RI + 2.0 DOWN * TRIP U SPRI X*QBFPT/3. U) 3 TRANP2ý5
IF( SIGXO G.GI VAPL ) S1GXC- VARL 2 (?0' * COOWN *TRIP * TRANP226

1 ( SPRTX/ VARL i -QBRT + 3~*0 4 R2/ VIARL )**QBRT -2o.'~ TRANP227
SIGXO =SQRT( SlGXO )TRANF228
OSPRTY = SIGYO/TRIF TRAN?229
SIGYO = CR2**QgRT +2.0 * CROSS * TRIP D SFRTY**QBRT/3.0 ) 3 TRANP230
IF( SIGYO .GI. VJIRL ) SIGYO VARL 2*1 * . CGRCSS *~ TRIP TRANP231
i Oc DPRTYf VIARL )**QBRT 3.u I k2/ VARL )*QBRT -2.J ) TRANP232
SIGYO SQRTI SIGYO )TRANP233
RETURN TRANP234

4 END IRAN F235



•OECK,TRIOIN TRIDI i

SUBROUTINE TRIUIN(NETNEISUZCH,VX IVY ,VZ ,LTIMIGFvJCFNCF, TRIO! 2

iKBHFNOATF, LTIMF,,FCRf',SPEC) TR10I 3

C TRIO! 4

C He Go NORMENT, ATMCSFHERIC SCIENCE ASSOCIATES - DECEMBER 197e TRIOI 5

C TRIO! 6

C ~, # # #~77
c TRIO! 8

C THIS SUBROUTINE FORMS A HORIZONTALLY AND VERTICALLY VARIANT WIND TRIDI 9

C OR TURBULENCE FIELD. INPUTS ARE - TRIDI i0

C ALPHA A WEIGHTING FACTOR FOR THE VERTICAL DISTANCES TRIOI l1

C BETA A WEIGHTIhG, FACTOR FOR THE HORIZONTAL DISTANCES TRIDI 12

C FMT OBJECT TIPE FCRMAT TRIDI 03

0 NN THE NUMBER OF NEAREST DATA VECTORS THAT THE USER WISHESTRIDI 14

C TO BE USE[ IN COMPUTATIONS TRIOI 15

C Ni±N2,ETO INPUT DATA POINTERS TRIDI 16

C SCALE FACTORS UEED TO TRANSLATE AND SCALE THE INPUT DATA TRIOI 17

C ZS(J) HEIGHT OF THE J-TH VRCTOR TRIOI 18

C XS(J) WEST-EAST COCRDINATE OF THE J-TH VECTOR TRIDI 19

C YS(J) SOUTH-NORTH COORDINATE OF THE J-TH VECTOR TRIDI 20

C SX(J) EASTWARD FOINTING COMPONENT OF THE J-TH VECTOR TRIDI 21

C SY(J) NORTHWARD POINTING COP.PONENT OF THE J-TH VECTOR TRIDI 22

C SZ(J) UPWARD POINTING COMPONENT OF THE J-TH VECTOR TRIDI 23

C THE VECTOR READING OPERATION IS TERMINATED WHEN ZS(J),GE,999999, TRIDI 24

C TRIOI 25

C • OTHER PARAMETERS '.'. TR TDI 26

C TRIDI 27

C BIG AN ARBITRARILY LARGE NUMBER TRIDI 28

C OM DISTANCE EETWEEN THE CURRENT GRID PCINT AND THE MOST TRIDI 29

C REMOTE OF THE NEAREST NN DATA POINTS TRIOI 30

C G13 AN ARBITRARILY SMALL NUMBER TRIDI 31

C JTOPV THE TOTAL NUMBER OF WIND DATA POINTS BEING USED TRIDI 32

C NAD(J) INDICES CF DISTANCES BETWEEN THE CURRENT GRID POINT TRIDI 33
C AND THE JTH DATA POINT TRIDI 34

C NADT INDEX OF THE NAD THAT CONTAINS THE ACCRESS OF THE 02 TlIDO! 35

C WHICH IS THE LARGEST OF NEAREST NN OATA POINTS TRIDI 36

C XGYGZG COORDINATES OF A SPACE LATTICE CENTER POINT TRIDI 3'?

C TRIDI 38

C TRIDI 30
COMMON /CNTROL/ IPOUT,ISINISOUTJPARNMC(20),NSEQO TRIDI 41

COMMON /INDEX/ ICXJCX,9KBHX9LTIMXNATNCX, NOATX TRIDI 42

C TRIOl 4.3

INTEGER WINO,TURBME EORRESOLVSPECFORt TRIDI 44

DIMENSION ZCH(KBHF) ,NET(ICFJCF),NETSUCNCF),VX (KPHF,NDATFLTIMF) TRIOI 45 *.•

DIMENSION VY(KBHF,NCATFLTIMF),VZ(KBHFNOATFgLTIt'F) TRIO! 46

DIMENSION XS(200),YS(200),ZS(2O0),SX(200),SY(200),SZ(200) TRIOD 47

DIMENSION D2C?0O),NAC(200),SCALE( 8),AP(6),FMT (±2) FRIOl 48

C TRI 49 1 49

DATA ALIMIT , RADC , PROGRM , METEOR ,RESCLV, WIND t TURB TRIDI 50

1 / 999999. 1,01,.7412925, 6HTRIOIN, 4HMETE ,4HRFSO,4HWINUJ,4HTUR3'1TRTOI 51

DATA JwiOPF , BIG , (IB TRIDI 52

1 / 200 tl*0E+37 v iGE-37 / TRIO! 53

C TRIDI 5 If
_ FORMAT(/i8X, 5HALPHA, 8X, 4+HBETA, 14X, 2HNN/ 15X, 2El2,4, l12) TRIOI 55

3 FORMAT(8X,vI,6El6o4) TRi1! 56

4 FORMAT(/1X, 62HTHE DATA ViCTOR AT EACH SPAGE LATTICE CENTER IS COMTROID 57

IPUTEO USINGI4, 7H OUT OFI,#ý 15H INPUT VECTORS./) TRIDI 58

8 FORMAT(2I04) 
TRIOI c9

±O FORMAT(8FIO.0. TRIOI 60
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±11 FORMAT(i12A6) TRIOI 61
17 FORMAT(2F10.0, 14) TRIDI 62

20 FOR~MAT( //53Xv 22HSCALED WIND DATA /liX, SHINDEX, liX, TRIDI 63
I 1HZ, ±5Xv IHX9 i5X9 1HY, 14Xv 2HVX, 14X 2HVY9 14X9 2HVZ) TRIDI 64

21 FORMIAT( //50X, 22HSCALED TURBULENCE DA7A/ liXt 5HINDEX, IlX, TRIOI 65
1. 1HZ, i5X, iHX, 15X9 i1Yt 12Xv 4HEPSX9 lOX, 4HEPSY) TRIDI b6

24 FORMAT(// 78H NO VECTORS LIE WITHIN THE SPECIFIEC WEIGHTING REGIONTtRIDI 67
is A RANDOM SELECTION OF 114t 30H VECTORS ARE EQUALLY WEIGHTED , TRIDI 68
21 5X9 i5H FOR GRID PCINT, TRIDI 69
3 5X9 9H(XYtZJ=(, F1263,iH,,Fi2e3,IHvFl2.3,IH)) TRIOI 70

31 FORMAT( //50X, 22H RAW WINO DATA / ilX, 5HINDEX, liX, TtRlDI 7±
1. 1HZ, 15Xt iHX, i5XP IHY, i0X, IOHVX OR CIR9, 6X9 ±1.HVY OR SPEED, TRIDI 72
2 9X, 2HVZ) TRIDI 73

32 FORMAT( //47X, ZZH RAW TURBULENCE DATA/ 11X, 5HINDEX, iiX, TRIOI 74
I iHZ, 15X, iHX, 15Xv iHY, i2xt 4HEPSXv iaX, 4HEPSY) TRIDI 75

33 FORMAT(8X,18,5Ei6*4) TRIDI 76

C TRIDI 19
COPY IN CONTROL PARAMETERS TRIDI 80

READ( ISINt 17) ALPHA tBETA ,NN TRIDI 81
ALFA2=ALPHA**2 TRIDI 82
8ETA2=fBETA**2 TRIDI 83
IF(NN .EQs 0) NN=1 TRIDI 84
READ(ISIN, ii) FMT TRIDI 65
PEA0(ISINqi0) SCALE TRIDI 86
DO 9 1=1,3 TRIDI 87

9 IF( SCALE(I) mEO. D.C ) SCALE(I) 1.0 IRMD 68
IF( SCALE( 6).EQ. 0.0 ) SCALE( 61= i.0 TRIDI 69

WRITt:(ISOUTlij ALPHAqBETJA,NN TRIDI 90I
READ(ISIN,8)NiN2,N3 ,N49N5,N6 TRIDI 91

J 3 IF(Ni+N2+N3+N4+N5'N6 *LTo 21) CALL ERRCR(PROGkM,,-i~,ISOUT) TRIDI ý2
IF( FORM * EQ, METEOR) TRNS =SCALE(5)*SCALE (3) - 180. TI 93
IF(MC(2) *NE. I *ANO. SPEC oEQo WIND) WRITE(ISCUT93i) TRIDI 94I
IF(HC(2) oNE* i *AN[* SPEC sEQ& TURB) WRITlF.(ISCUT,32) TRIDI 935
J=O0 TRIUI 36

COPY IN ATMOSPHERE DATA VECTOR! T ;' 1DI 97
100 READ(ISINtFt'T)AP ITRIDI 1 9

I F (APA(N i)oG E o ALINIT) GO TU 101 TR 1DI 99
J=~J+1 RDi~

COPY OUT RAW OATA TRIDIiOi
ITFelC(2) *NE. I .A Nr. SPEC *EQo WIND) WRITE(ISGUTv 3)J,AP(N1)t TRIDIIC2

i AP(N5),AP(NF,),AP(N2),AP(N3),AP(N4) TR1011.^3
IF(MC(2) *NE* I .ANC* SPEC *E.Q. TURB) WRIlE(ISCUTq33)JvAP(N±), TRIDIiJ4

IF(JoGT.JTOPF) CALL ERROR(PROGRM,-iOD,ISCUT) TpIDIij6

7S(J) =(AP(Ni) + SCALE(4))*SCALEC1) TRIOI±ý7
XS(J = (APtN5) + SC4LE(7))SCALE(6 TIDII0108
YS(J) = (AP(N6) + SCALE(8))'*SCALEC6) TRIDIIU9
SZ(J) =AP(N4) 4SCALE( 2) TRIDIiiO
IF( FORM sEQ. RESOLV sORo SPEC *E~s TURB ) GO TO 50 TROIIlii
SX(J) =AP(N31'SCALE(2) *SIN( RAE0C'(AP(N2J*SCALE(3) + TRNS)) TRIOIilZ
SY(J) =AP(l,.7l*SCALE(2) *COS( RAOC'(AP(N2)*SLALE(3) + TRNS)) TRIDI±13
GO TO ±~l TRIOI 1±4

50 SX(.J) AP(N2i * SCALE(2) rRIDI±.15
SY(J) =AP(N3) *SCALE(2) TtýIOI 11
GO TO iCO T".ýIDI 117

i0± JTOPV=J TK<IDl 118
IF(9C(Z).EQ.±) IUO TO 102 TRIDI119

COPY OUJT SCALED INPUT DATA TtZID1i2O
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IF(SPEC .EQ. WINO) WRITE( ISOUT,20) TRIOIi~i
IF(SPEC *EQ* TURB) WRITE( ISOUT,2i) TRIOI122
IF(SPEC .EQo WINO)WRITE(ISOUT, 3)(J,ZS(J),XS(J),YS(J),SX(J),SY(J),TRIDIi23

£ SZ(J)tJ:-iJTOPV) TRIOliZ4
IF(SPEC *EQ* TURB)WRITE(ISOUT,33) (JZSU )XS(J),YS(J),SX(J),SY(JI TRIDIi25
. ,J~iJTOPV) IRIDli2b

i0 IF(NNoGT*JTOPi/ *OR. IhNoLT9 0) NN=JTOPV TR.101i27
ilS IF(NN.LTai) CALL ERkCR(PROGRM,-±15vIS0UT) TRIDII28

WRITE(ISOUT,4)NN,JTCFV T RIG 1129
COMMENCE CALCULATION OF DATA VECTOR AT EACH SPACE LATTICE CENTLR POINT TRIOIi3G
C USING NN NEAREST IN'PLT VECTORS TRI0I±3i

NNi=NN+ ± TRIDI±32
COMMENCE LOOP ON LATTICE CENTER POINTS IN THE HORIZONTAL PLANE# TRIDIL33

DO 906 NDATA=i,NOATX TRIUI134
CALL CNTR(NET.NETSUNOATAXGYGICFJCFNCF) TRIDI±35

COMMENCE LOOP ON ATMOSPHERIC STRATA, TRIUIi36
00 9015 KBH~i*KBHX TR~IDIL37
ZG=ZCH(KBH) TRIOI±38
DO 2(13 J=i*JTOPV TRDIli39

C TRIDII40
C SET ALL NAD(J) EQUAL TO J TO PROVIDE INDICES FOfk THE FULL SET OF TRIOI114i
C DATA POINTS AND TO PROVIDE AN INITIAL SET OF -NEAREST- DATA FOINTSTRID1142

NAO (J)=J 7RIU1143
C TRIDII44
C COMPUTE DISTANCES BETWEEN THE CURRENT LATTICE CENTER POINT TR101145
C (XGYGZG) AND EACH CF THE INPUT DATA VECTOR LOCATIONS. TRIDI146
C EACH OF THE DATA VECTOR LOCATIONS TRI~li47

TX=XS (JI-XG TRIDI1L48
TY=YS (J)-YG TRL01i49
TZ:ZS U )-ZG TRIOIi5O
CRESSZ=TZA'TZ TRIDIili
CUTOFF=ALFA2-GRESSZ TRIO1152
IF(CUTOFF.LEoQa GO TO 202 TR.IDIiE3
CRE S3Z=CUTOFF/ CALFA 24CRESSZ ý TRIOIi54
rRESSR=TX*TX4-TY*TY TilDII55
CUTOFF=BETA2-CRESSR TRI01156
IF(CUTOFFaLEoD) GO TO 202 TRIDII57
CRESSR=CUTOFF/(BETA2*CRESSRJ TRt10i5'8
CRESSZ=CRESSZ*CRESSR TRIDIi59
IF(CRESS7,LE.GIB) GC TO 202 TRIUIJi6O
D2(J)=i .0/CRESSZ TRIDIi6i
GO TO 203 TRIU.L162

202 D2(J)=BIG TRIODi63
203 CONTINUE TRIDIi64

C TRID1165
C SET NAUT=i TO BEGIN THE SORT PROCEOURE TIFAT SELECTS THE MOST TtýIOIb66

6C REMOTE OF THE SET OF -NEAREST- DATA POINTS. NOTE THAT FOR THE lSr'FRIDI1.57
C PASS ALL THE NN -NEAREST- POINTS ARE EQUALLY LIKELY TO BE THE MOStTTiOI168
C REMOTE OF THE SET. TRIOIiE9

F NADT=i r 4u 01±70
C TRIOIi7i¶'C FIND THE ADDRESS OF AND DISTANCE TO THE MOST R.EMOTE POINT OF THE TRIO1172
C NN -NEAREST- POINTS (THE POINTS WHOSE AOCRESSES ARE GIVEN BY TRIOI1T3
C NAO(i),NAO(NN)o) STORE THAT MIAXIMUM DISTANCE IN THE WORD OM AND TRIDII74.
C SET NADT SUCH THAT Ok=D2iNAD(NADT))s TRIO1175

KL=NAD(NADT) TRID1176
DM=D2(KL) TRI1DII77
00 207 J1i,NN TtýIOI±76
KL=NAD(J) T RIDIi 19
IF(DM-02(KL)) 208,207,207 TtRIOIBn
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208 DM=D2 (KL) TRIDI±8l
NADT=J TRIOIid2

207 CONTINUE TRIDIi83
C AT THIS POINT, OM IS THE LARGEST 02(J) FCR J=NAO(J),NAD(NNl TR1Dli±34
C TR.LDII65

IF (NNi-JTOPV)2072,2G7292073 TRIDIi86
C TRID1187
C2072 NOW SELECT [DEST NN POINTS TRIDIld8
C SCAN THE SET D2(J),J=NAD,(NN4.±,JT0PV) UNTIL A 020J) LESS THAN DH TRIDI±89
C IS FOUND. IF ONE IS FOUND, SWITCH NAU(NAOT) WITH THE SELECTED NATRDHIOI90
C THEN RESET ON AND NACT TO INDICATE THE MCST KEMCTE OF THE NEAREST TRIDIiA±
C NN POINTS. WHEN THE FULL SET D2(JhvJ=NAC(NN4-iJTOPV) HAS BEEN TRIOII92
C SCANNED, THE SET OF bEAREST DATA POINTS HAS BEEN SELECTED* ONLY TiýIDI±93
C ONE SCAN IS REQUIRED. TRIDi±9L.
2072 00 21C J=NNi,JT'OPV TRIOI±95

KL=NAD( J) TRIOIIJ6
IF(0M-D2(KL))2±0,2iO,2ii TRIli±9l

2±11 NTEMP=NA0(J) TRIDli98
NAO(J)=NAD(NADT) TRlD1199
NAD (NADT)=NTEMP T RID 1200

C TRI012dl.
C NOW RESET ON AND NADT TO THE NEW I~OST RE1VOTE POINT TRI0I2Ji2

DM=02 (KL) TRIOI213
DO 212 KKK~±,NN T R 102.14
KL=NAO( 1(1K) T'Uý01215
IF(0M-D2 (1L)) 2±3, 2i2,22 T iRIDI2.16

213 OM=02(KL) TRIO10237
NA0T= KK K TRI012'8

C TRIDI2ZJ9
C DM AND NAOT ARE SET NITH THE PARAMETERS OF THE MCST REMOTE OF TRID1210
C THE NEAREST NN POI1hTS TRIDI2ii
2±2 CONTINUE TRIDI 2±2
210 CONTINUE TRID1213
2073 CONTINUE TPIDI2i4

C TRID1215
C THE NEAREST NN HAV/E BEEN FOUND TRID1216
C TRIDI2i7
C T <I0I 218
C2080 COMPUTE AND SUM THE WEIGHTING FACTORS IRIDI2i9

2080 SUM=90. TRID1220
DO 21.4 J=iNN TR.LDI 22±
L=NAD (J) TRIO1222
02(L) =i. 0/2(1) TRI 11223

214 SUh4=SUN+02(L) TRID1224
IF(SUM/FLOAT(NN) *LE. GIB) WRITE(ISOUT,24) NNXGtYGtZG TRI0I225

C TRIOI226
C NOW COMPUTE VECTOR ESTIMATE AT LATTICE CENTER POINT, TRIDI2,7
C COMPUTE STORAGE iNLEX TRID1228
C COMPUTE AND STORE VECTOR ESTIMATE AT LATTICE CENTER POINT. TR~IO1229

VXKNL=0*0 TR1D12.30
VYKNL=0 .0 TRI0I23i
VZKNL=0*3 TRID1232
no 2±.6 J=±,NN TRlOI233
L=NA')(J) T R1012.34
VXKNL=VXKNL+SX (L)*02(L) TRIOI235
VYKNL=VYKNL+SY(L)*D2 (L) TP.1012S6

21.6 VZKNL=VZKNLfSZ(L,)*02(L) TRIDI237
VXKNL=VXKNL/SUM Ti1012J8
VYKNL=V YKNL/SUM TRIO12.39
VZKNL=i/ZKNL/SUM T10D12 4 U
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209 4 .K~NAAPTM XKLTlI

200VY(KS3H,NDATA,LTIM) = VYKNL TRID1242.

IF(FORM *EQ. TURB) GO TO 905 TRID1243
VZ(KE3HtNDATAoLTIM) =VZKNL TRIDI244

9C5 CONTINUE TR~IDI249
906 CONTINUE TRIDI246

RETURN TRI0I247
END TRIC1248

*OECK, WILKNS WILKN ±
SUBROUTINE WILKNS (ZCHDXSUMtUYSUMCAVSTI#4UPK8HFNOATFLTIMFU) WILKN ~

WILKN 3
C He G* NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER 1978 WILKN 4
C WILKN 5
C # 6
C WILKN 7
C WILKINS FUNCTION (.JAS 20, 473(19631) IN THE FCRM BELOW IS USED TO WILKN 8
C COMPUTE TURBULENT KINETIC ENERGY DENSICTY DISSIPATICtN RATE, EPS, WILKN 9
C WILKN ±0
C EPS=USTAR**3 / (0.%'5*(Z+Z0II WILKN ii
C WILKN 12
C WHERE -WILKN 13 I
C USTAR IS SURFACE LAYER FRICTION VELOCITY WILKN L4
C ZO IS SURFACE RCUGHNESS LENGTH WILKN 15
C z IS ALTITUDE ABOVE GZ. WILKN 16
C WILKN ±7
C USTAR IS COMPOTED FROM SURFACE WINO SPEED (U), HEIGHT AT WHICH U IS WILKN ±8
C MEASURED (ZM, USUALLY Z?'=i0 METERS), ROUGHNESS LENGTH (ZO), AND W'ILK N £9

CRECIPROCAL MONIN-OBUKHOV LENGTH (RL), VIA THE EQUA7ION WILKN 20

C USTAR=0935*U / (ALCG(ZM/ZG)i+CHl) WILKN 22

C WILKN 26
C IFEU, CMI ZI, CANDLAREC NOT INPUSTN TGEVEUAIN B AKRADtATR WILKN 24
C JA 4 2(g5.WILKN 28

C WILKN 20
C IS USED. 0 NDR R OTIPT HEEUTO WILKN 3£
C WILKN 328
C EP=*JZ (M*/E*3 WILKN 33
C WILKN 30

COMMON /CNTROL/ IPOL1,ISINISOUT,JPARNMC(2ObtNSEQO WILKN 35
COMMON /INDEX/ ICXJCXKBHXLTIP'XNATNCXNDATX( WILKN 36

COMMON /SPACE/ WINTgXLLCtYLLCZMAXZMIN,,TIMEX WILKN 37
DIMENSION OXSUM(KBýFNDATFLTIMF),I;YSUM(KBHFNDATFLTIMFIf WILKN 38
DIt1FNSION CAVS(KBHF),ZCH(KBHF),TIMUP(LTIMF) WILKN 39

C WILKN 4.0
DATA PROGRM ,VKK ,WILK ,ALIMIF WILKN 4±i

£ /6HWILKNS ,0.35 ,0003 ,9999$9*/ WILKN 42
C WILKN '.3

iuOO FOR.MAT(4Fi0.0) WILKN 44'
5000 FORMAT( i9X, iHKg 8X, 3HZCH, 12X9 5HOXSUM,1OX9 5HOYSUM) WILKN 45
5100 FORMIAT( 15X9 I5, 3(3XEl2o5)) WILKN 46
5200 FORMAT( 15X76HTURBULENCE PARAMETEfkS ARE CALCULATED BY WILKINS RWILKN 4 7
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IECIPROCAL ALTITUDE FUNCTION/ 15X iOHFOR LPDATEI3, 4H AT E12.5. WILKN 48
2 8H SECONDS/) WILKN 49

5300 FURMAT( 14X, 221HSURFACE WIND SPEED IS EiZ.59 .3X9 2UH MEASURED AT HWILKN 50
iEIGHT Ei2*5/ 14Xt i~i-IROUGHNESS LENGTH=LI2.5, 3X, 32HRECIPROCAL MONWILKN 51.
21N-OBUKHOV LENGTMt:E12*5, 3X9 iiH(~4-KS UNITS)/ WILKN 52
3 14X9 32HSIJRFACt. LAYER. FRICTION VELOkCITY=Ei2o5t 3X9 7H(H/SEC)/) WILKN 53

5900 FORM4AT( iH)99X87HCANhOT COMPUTE TURBULENCE VIA WILKINS METHOD BECAWILKN 54
iUSE ZCH ARRAY HAS NCT BEEN CONSTRUCTED/ 10X, 53HCALCULATION CANNOrWILKN 55
2 PROCEED UNLESS WIND DATA ARE INPUT//) WILKN 56

C WILI(N 57
CHECK IF ARRAY ZCH HAS BEEN CREATED WILKN 58

IF(ZCH(i) *NE* ALItlIT) IF(MCA2) -1)50p6G.50 WILKN 59
WR&TE (ISOU r,5900) WILKN 60

25 CALL ERROR (PROGRM,-25-1 SCUT) WILKN 61.
50 WRITý(isouir,520G)L9TIMUP(L) WILI<N 62

C WILKN 63
C READ DATA USED TO CALCLLAYE USTAiR (MKS UNITS) WILKN 64

C WILIKN 65
60 READ(ISIN,10CC) U, ZM, Z0, RL WILKN 66

IF(Z3 .EQe 0.0) GO TC 300 WILKN 67
IF(RL .GEe 4*0) GD TO 100 WILKN 68

C WILKN 69
C COMPUTE CHI FOR AN UNSTABLE F3OUNOARY LAYER WILKN 70
c WILKN 71

XI =(i.J - 15.0*ZM*RL)**Oo25 WILKN 72
CHI =-ALOG((XI**2+i.0) * XI4±.iJ)** /8,U) 2*0*OATAN (XI) WILKN 73

1. - is570796.327 WILKN 74
GO TO 200 WILKN 15

1.00 CONTINUE WILKN 76
C WILJ(N 77
C COMPUTE CHI FOR A NEUTRAL OR STAaL-- BOUNDARY LAYER HILKN 78

CWILKN 79
CHI =4.?*M*RLWILKN 80

200 CONTINUF WILKN 81
USTAR = VKK*U / (ALCG(ZM/ZOI CHI) WILKN 82
C = tSTAR**43/VKK WLN3
IF(MC(2) *NE* 1) WRIIE(ISDUT,5330)UZHZ 4.JRLUSTAR WILKN 84
GO TO 40J WILKN 85

30'P C = WILK WILKN d6
40U CONTINUE WILKN e7

C WILKN 88
C COMPUTE EPS AND STORE TEMPORARILY IN CAVS WILKN 69

C ~WILKN 190

VZGZ =ZMIN WLNj
00 510 K=19KBHY WILKN 92

500 CAVS(K) =C/(ZCH(K) - ZGZ + ZO) WILKN 93
c WILKN 94

c WILKN 96
no 610 Nz±,NDATX WILKN 97
DO 610 K=i,KBHX WILKN 98
EiXSUM(KtNL) zCAVSCK) WILKN -,9

6ýO DYSUM(KN,L) =CAVIS(K$ WILKN±IjO
IF(IC(2) .EQ. 1) RETURN WILKN1Al
WRITE( ISOUT9 501C) WILKNI)2
no 7)P K=19KBHX WILKN1.3

700 WRITc(ISOUT95130ý K9 ZCH(K), DXSL9(K,1.,L)tDYS)UM(K,±,L) WILKNI.4
RETURN WILKN1J5
PNO WILKN1 !6
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O 0ECKCAL C CALC 1.
SUBROUTINE CALC(IP#CPAPoNMAP) CALC 2

CCALC 3
C H.GeNORMENT JUNE 2591971 CALC 4
C CALC. 5
C 6
C CALC 7
C THIS SUB3ROUTINE COMPLTES MAP CONTRIBUTION~S FOR IN~DIVIDUAL CALC 8
C FALLOUT PARCELS GALC 9
C (GALC 10

~ GLUSSARY 11 ~
C LoA LC 12
C NOB3 SMALLEST POSSIBLE Y INDEX OF A CONTRIBUTION ELLIPSE CALC 13
C NOL SMALLES1 POSSIBLE X INDEX OF A CONTRIBLVTIUN ELLIPSE UALC 14
C NOR LARGEST POSSIBLE X INDEX OF A CONTRIBUTION ELLIPSE CALC 15
C NOT LARGEST POSSIi3LE Y INDEX OF A CONTIkIBUTIUN ELLIPSE CALC 16
C YREL Y COORDINATE OF THE MAP POINT ROW CURRENTLY BEING GALO 17
C CONSIDERED RELATIVE TO THL PARCEL Y COOtkOINATE LDALC 18
C XREL X COORDINATE OF THE MAP PUINT CURRLNTLY BEING GALC L9
C CONSIDERED RELATIVE TO THL PARCEL X COURLUINATE CALC 20
C XL LEFT BCLNORY X COORCINATE CF THE FARCEL IJALC el
C CONTRIeL'TION c.LLIPSE IN THE YkEL MAP ROW LALC 22
C XR RIGHTBOLNERY X COORDINATE OF THE PARCEL CALC 23
C CONTRIBUTION ELLIPSE IN THE YfýEL MAF ROW GALC c4
C NWX NUM3ER CF MAP POINTS SPANNED BY A PAR~CEL CALC 25
C CONCE)%TFATION ELLIPSE IN A ROW CALC 26
C VARX2 ?eO*GALSSIAN OISTBN# VAPIANCE ALONG A AXIS CALC 27
C VARY? 2,O*GAUSSIAN DismBN VARIANCE ALONG B AXIS CALC 28
C F MAGN17UCE(I.Eo INTEGRATED VALUE) OF A FAKCEL LALC 29
c PROPERTY TO JE DISTRIBUTED ON THE MAP CALL; 3C
C .ALG 371
C ALSO SEE OPMI. GLOSSARY ANDO PCHECK GLOSSAkY CALO 32
C UALO 33

CCALO 35
COMMON /C.ONDA r IC(Zu) 91HU3 ,IPNCH , IPOUIT ,CALC 36

11SIN ,1SOUT 9JPUUT ,(POUT 9KTAFE ,LTAPE 9CALC 37
i'1A;RAY 9MBTAPE 9MXREU 930 9INPAII LALu 3a
C.OMMON /MAPDAT/ CAYF sCUTMAP ,DGX sCGY 9IH ,IV ,LALC 39

,ýl NXMAP 9NYMAP ,N4 , OC U T ,SSANI tCALC 4.0

2T9XG7 ,X 1 ,X 9! YG 7 ,XMA)( ,CALC 4.1
3XMIN 9 YNAX ,YMIN tZMIN 1,ALC 42
COMMON /PARDAT/ ASO ,BSQ wCOSA #F ,C;ALC 4.3

iGAMA 9KTR(lL0) ,PMAS(IJJ) ,PSIZ(IJO) ,ý.0(1'10) ,SIGXO(100),CALr, 44
2SIGYO(100),SINA ,TPAR(i-,J) ,XPAR(200 ,YPAP'(iLCO) ,YPt,,'L ,CALC '.5
3YPRMU ,ZPAR(100) 1, 4LC '.6
CONMON /RUNDAT/ C ,.Fb 9FSIWf PILTR ,CALG '.7
IMAPRUN , NE ,NIJ ,NuRo ghkEG oNTA.,K ,CALC 4.'

20PF4I01±2) 9%± JT2 WFMAS~e CALC 4.9
DIMFNSION OMAP(NMAP) loALG 5U
DATA PROGRM/6HCALC /CA.C 51

C CALC 52
C INITIALIZE FOP THIS PARCEL CAL&O i3

C LLC i4
VARXZ= ASO.'GAM;. tALU 55
VARY2= BSQ/GAMA CALU 5b
A z SINA*COSA*(1.O/VARY2- ±.d/VARX.')*2aj GALC 57
3 4.0/4ARX2/ VARY2 'ýALC 56
CC= (COSA**2/VAkX2 + SINA**2/VARVZ)*#2. CALL 59
0 2.0*GAMA*CC CALC b0
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Ip 1'. .-.

Q F/SIGXO(IP),'SIGYC(IP)/6.28316531. CALC 61.
c CALO 62
C COMPUTE SMALLEST Y INDOEX OF A CONTRIBUTICN CALC 63
C CALC 64

NOB =(YPRML - YMIt')/OGY CALC 65
NOB=NOB4±l CALO 6b
IF(NOB*LT91) NOB=I CALC 67

100 IF(NOBeLE*NYMAP) GO TO 120 CALO 68
110 IRROR=-ilV CALC 69

GO TO 4(ý0 UALC 70
C CALC 71
C COMPUTE LARGEST Y INDOEX OF A CONTRIBUTION CALC 12
C CALO 73

±20 NOT z (YPRMU - YMIKM/DGY CO 7'4

IF(NOToGT*NYMAP) NOTxNYMAP CALO 75I
IFtNOToGT*(a ) GO TO 140 CALC 76

130 IRROR=-130 CALC 77
GO TO 400 UALC 78

c CALC 79
c ENTER THE MAP ROW LCCP GALC 80
C CALC 61.

140 00 350 J=NO8,NOT (6ALC d2
C GALC 83
C CONPUTE THE LIMITING X COOROINA7ES OF THE PARCEL CONTRIBUTION CALC 84
C ELLIPSE IN THIS ROW CALO 65
C CALC 86H

YREL = J (.,ALC 67
YREL = YN1IN + OGY*YFEL -YPAR(IP) CALC 88
RADIC = 8BYREL*42+0 CALC 89
IF(RADIC*GE*4*5) GO 10 lE0 GALC 90

150 PAOIC=G*O CALG 91i
CALL ERROR(PROGRh, 1509ISOUT) GALC 92

1.60 RADIC=SQRT (RAD IC) CALO 93
XL=XPAR(IP)4 (YREL*A- RAOIC)/CC GALG 94
XR = XL + 2.,J'RADIC/CC CALC j 5

C CALC 96
*C COMPUTE SMALLEST X INDEX OF A CONTRIBUTION CALC 97

C CALC 6.
NOL =(XL-Xii/OGX (JALC 99
NOL=NOL+i CALC ±wO
IF(NOL.LT.1.) NOA.=i CALC i-1.
IFINOL.GT.NXHAP) GO 70 350 CALC 1.,2

*C (GALG 1,13
C COMPUTE LARGEST X INDEX OF A CCNTRIBUTICN CALC lo 4
C CALC 1,15

1.80 NOR = (XR-Xi)/DGX GALC 1IJ6
IF (NOR. GT. NXMAP) NOR=NýMAP GALG 1.7?'UIF(NOR.LT*I) GO TO 3450 CALC 1,-8

200 NWX =NOR - NOL CALC 1C9
IF(NWX41)210,350 ,220 CALO 11Q

210 IRROR=-2ig AC i
GO TO 401 CALC l12

C CALC 11.3
C COMPUTE OMAP(M) ARRAY INLEX EXTRErIES FUR MAP POINTS lN THIS ROW CALO 1.14
C G ALC 1.15

220 PICRMT=(J-1)*NXMAP CALO 116
K zNOL +4 P(RNT CALC 1.17
L =K + NWX CALC 118

C CALC 119
C ADJUST OR ADD CONTRIBUTICNS TO THE hAP POINTS CALC 120
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C CALC 121.
GO TO (22492249221,221,Z22Z222h*,"ORD CALC 122

221 OMA=TPAR(IPJ GALO 123
GO TO 224 CALC 124

222 OMA=PSIZ(IPI~1.oCE6 CAIC 125
224 DO 3CO M=I<,L CALC 126

GO TO (225,245,230, 40,Z30#240;PNURD (JALO ±2l
225 ONAP(N)=OMAP(M).1. C CALC £28

GO TO 3003 CALC 129
230 OMAP(M) = AtlINi(OMA90MAP(M)) CALC 130

GO TO 310 CALC 1311
240 OMAP(M) =AA~ai(DMA*0MAP(Ml) CALC 132

GO TO 300 CALC 133

245 XREL=M -MCRNT GALG 134
YREL Xi + DGX*XREL - XPAR(IP) CALC 135 I
OMA =Q 4 EXP( - (XREL*COSA +YREL*SINA)*#2/VARX2 -(,YREL*COSA CALC £36
I-XREL#SINA)**2/VARV2) CALC 137

250 OMAP(M) = O)MAPMfl+ CMA CALC 138
300 CONTINUE CALO 149
350 CONTINUE GALG £140

RETURN CALC 141 I
400 CALL ERROR (PROGRP9 I RRCR, 7 OUT) CALC 14.2

END CALO 143

*UEGK, CON TOR CONTO ±
SUBROUTINE CONTOR( CCNTUR, CRDLdL YUMAP ,NMAP) CONTO 2

c CONTO 3
C He Go NORPMENT, ATMOSFHERXC SCIENC9E ASSOCIATES -JANUARY 1179 CONTO 4
c CONTO 5
C ***** .# *##444 CTO 6
C CONICD I
C DETERMINE UNORDERED SETS OF POINTS ( A MAXIMUJM CF 300 IS ALLOWED) CUNTO 8
c THAT LIE ON THE CONTCURS SPECIFIED BY ARRAY CONTUR. LINEAR CONTO 9
C INTERPOLATION BETWEEN MAP POINTS IS USED. Sk SRTCNT IS CALLED TGO'4TO .0
C ORDER THE POINTS IN SEQUENCE AROUND THE CLOSED SECTIONS OF THE CONTO It
C CONTOURS. CUNTO 12
C LGONTO 13
C C 9# ~4#4 *.~##4~~ONTO £4
C CONTO 15

COM9O4N /CONCAT/ ICQ2ý) 9IHOL) ,IPNCH ,IPuJUT ,CONTO 16
iISIN 91SOUT ,JPOUT KIPUUT ,KTAPE ,LTAPE GCONTU 17
2MARRAY ,NBTAPE ,MXREQ $soJ vINPAV CONTO 16
COMMNON /MAPOAT/ CAYF *CUTMAP ODGX DOGY 9IH I1V ,CONTO 19

tic 9NXMAP ,NYMAP ,ldZ QCU7 ,SSAM ,CO14TO 20
2TGZ oXGZ ,XI ,X2 ,YGZ ,XNAX GCONTO 21
3XMIN 9YKAX ,YMIN ,ZMIN GONTO 22
DIM4ENSION OMAP(NNAP),CONTUR( 8)9X(300) ,Y(34) GUNTO 23
DATA PROGRM/bHCONTOR/ CONTO 24.j.C CONTO 25
DO 990 L=198 (;ONTO 26
IF( CUNTUR(L) eEC. coO) GO TO 999 CUNTO 27
CNT CONTUR(L) CONTO 28
K= iONTO 29

COMPUTE CONTOUR INTERSECTI(NS ALONG HAP ROWS CONTO 30
00 400 I=1,NYMAP CUNTO 31
DO 4-30 J=29NXMAP CONTO 42
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IF(OMAP(NXMAP*(I-il+J-1) 9LE. UNT) IF(CMAP(NXMAF*(I-i)+J) -CNT) CONTO .33
5. 400v2039200 CONTO 34
IF(OIIAP(NXMAPW(I-i)+J) *GT. CHT) GO TO 460 CONTO 35

ZOO K =K + i CONTO 36
IF( K *GT* 3UQ) CALL ERROR(PROGRM, -200v ISOUT) CONTO 37
Y(K) =YMIN + I*DGY CUNTO 38

X()=XMIN +w (J-i)*OGX 4 (CNT - OI4AP(NXMAFO(I-1)+J-jI'))*GX/ CONTO 39
5. (OMAP(NXIMhP*(I-lJ*J) - UMAP(NXMAP*(I-I)+J-1)) GONTO 40

400Q CONTINUE CONTO 41
COI'PUTE CONTOURI INTERSE07IENS ALONG MAP COLUMNS CONTO 1+2

00 910 JrnitNXNAP CONTO 43
00 q910 I=2,NY?4AP (;UNTO '44
IF(OHAP(NXNAP*(I-2)'.J) *LE. C~4TI IF(OMAP(NXMAP*(I-1)4J) - CNT) CONTU 4~5

I 300#710*70C CONTO 46
IF(OMAP(NXMAP*(I-I)4.J) *GT. CMT) GO TO 900 CONTO 4+7

700 K= K .+ CONTO 48
IF( K *GTe 3CO) CALL ERRUR(PROGRMi, -70L9 ISOUT) CONTO 49I
X(K) X MIN + J40GX CONTO 50
Y00) YMIN +. (I-1)*OGY + (CNT - OMAP(NXMAP#(I-2)4.Ji))DGY/ CONTO 55.

1 kOr4AP(NXMAP*(I-IJ.J) - OMAP(NXMAP*(I-2)i-J)) CONTO 52
9u0 CONTINUS CONTO 53

DO 95C I~1,K CONTO 54+
950 %dRITE(ISOUT,GOoD) X41),Y(I)t ONT CONTO 55

IL1.C1 F0V18T( 3FiO.0) 6ONTO 56

CALL SRTCNT( X, Y9 CNT, K, CROL3L) GONTO 57I

990 CO0IYINUE GUNTO 58
999 RETURN CONTO 59

ENO CONTO 60

OUECK, GOGO OG i

SUBROUTINE GOGO(OMAFNtAP) GOGO 2
C GOGO 3
C HoG.NORMENT JUNE 28,1971 GOGO 4

CGOGO 5

0 GOGO 7

C THIS SUR3R0UTINE, WNICH IS CALLED 3Y UPP'2 ,CCNTROL:ý REAU-IN OF L.OGO 8
C PARCEL DATA. IT ROLIS PROCESSING OF THE DATA, AND CONTROL.S GOGO 9
C LOADING OF THE DATA (N TO IEMPURY STORAGE TAPE. GOGO iU
C GOGO 11

SGLOSSARY **************GG 12
C GOGO 13
C ICTR A CONTRCL PARAMETER - WHEN lCTR*NE.IKZ v ANOTHLR tsOGO 14
C MAP COKE LOAD IS tSIG4ALED TO FOLLOW GOGO 15
C NIJ A BLOCK COUN~T OF DATA STOPLC ON TAFE AND/OR IN CORE GOGO 1.6
C N7 NUMBER CF MAP CORE LOADS FEOUIRED 9EYONO THE FIRST GOGO 17
C GOGO lb
C ALSO SE2E OPMI GLOSSARY U0G0 19
C GOGO 20
C 444GOGO il

GOGO 22
COM~40N /CONDAT/ IC(20 9IHOb 9IPNCH ,IPUUT ,GOGO 23

I.ISIN plSOUT ,JPOUT 9KPUUT ,KTAFE 9LTAPE ,GOGO 24
2NARRAY 9MBTfl.E M'XREQ 9sj ýINFAM GOGO 25
COMI~UN /MAPDAT/ CAYF ,CUTMAP 90GX ,CGY ,IH ,IV ,GOGO 26

tic ,NXMAP ,NYM'AP ,oz QCUT ,SSAM ,GOGO 27
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2TGZ ,XGZ I, x2 ,YG Z ,XMAX t GC.G 28
3 XNII N ,YMAX ,YMIN vZtIIN GOGO 29
COMMON /PAROAT/ ASQ I8SQ 9COSA F GQGO 30

tGAMA ,KTR(IDO) 9PMAS(±0'3) 9PSIZ(IO) tRo(~o0) ,SlGXU(iý0O),GOGU 31
2SIGYO(100)vSINA sTPAR(100) ,XPAR(13C) ,YPAR(100) ,YPRt$L ULOGO 32
3YPRMLJ ,ZPAR(100) GOGO 543
COMMON /RIJNOAT/ 9 C ,F 6 ,FSIJM sITR ,GOGO 34

1.MAPRUN ,NE ,NIJ ,NORD ,NREC ,NTASK tGiJGO 35
20P1410(i2) ,r± JT2 oWFMAS(200) GOGO 36
DIMENSION OMAP(NMAP) GOGO 37
DATA PROGRM/6HGOGO /GUGO .38 I

C GOGO 39
I-J IN =1 GOGO 40

C READ A DATA BLOCK COUNT GOGO 4±
C GOGO 42

100 READ(KTAPE)NIJ GUGO 43
C GOGO 44
C ARE WE FINISHED PRCCESSIPG THE DATA- GJGO 45
C GOGO 46

NIF(NIJ*EQ.0) GO TO 400 GOGO 47
IF( NIJ* LE* PARRAY ) GO TO 20U GOGO 48

±50 IRROR=-1.50 GOGO 49
160 CALL ERROR(PROGRM,,IRRORgISOUT) GOGO 5U

C GOGO 5±
C READ A BLOCK OF PARCEL DA-TA GUGO 52
C GOGO 53

200 REA 0(KTAPE) (xro- ( I) 9YPA R(I i zPAR(I),TPAR(I),sIGXO(X),SlGYO(I), GUGO 54

C GOGO 56
C CALL POHECK TO BEGIN FROCESSiNG THE PARTICLE DATA INTO A MAP GOGO 57

CALL PCHECK(IJIN,OMAPNMAP) GOGO 59
IF(NZoEQICTR) GO TO i00 GOGO 60

C GOGO 61
C CALL POMP TO DUMP PARTICLE DATA ON TO TAPE FOR USE IN SU8SEQUENT GGGO 62
C; MAP CORE LOADS GoGýO 63
C GOGO 64

IF(NI&J .GT. NE) CALL POMP GOGO 65
GOT010 0o GOGO 66,

400 RETURN GOGO 67
END GUGO 68
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*OECK. HAP MAiP ±
SUBROUTINE MAP(OMAP,NMAP) MAP 2

C MAP 3
C T. W. SCHWENKE 26~ FEBRUARY 19G7 MAP 4
C MODIFIED I FEBROARY 1979 BY Hc Go NORMENT MAP 5
C MAP' 6

C **MAP 7
C MAP 8

C DELFIC MAP PRINTER AP 9
C MAP ia

c MAP ±2
COMMON /CONOAT/ rc(zo: 9IKOB ,IPN4-H sIPOUT ,MAP 13
jISIN XTSOUT ,JPULU? ,KPOUT , KT A P ,LTAPE tMAP 14

2MARRAY 9MBTAPE ,MXREQ ,SD #IN FAM MAP 15
COMMON /MAPOAT/ CAYF 9CUIMAP ,DGX ,OGY ,IH ,IV tNAP ±6I

,LC NXMAP vNYMAP ,NZ GCOUT ,SSAM ,MAP ±7
2TGZ 9 XGZ 9XI qK2 ,YGZ 9XMAX #MAP 18
3 XMII N ,YMAX ,YMIN 7ZMIN mAP 19
COM4ON /RUNDAT/ C PCF6 pFS'M ,ICTR HMAP 2C
IMAPRUN ,NE ,NIJ .Nor, 0 ,NREQ siqITASK MHAP 22.
2OPHIn(i2) ,Ti ,T2 ,WFMAS(2jG) MA P 42
COMMON /OUTPU(/f FISNUM,FP(200O),FWNDSTR,JGCM~ASCHNPS(20U), MAP 23I
1 Fe1ASS(20G)9DO'AM(202) MAP 24
DIMENSION JMAPt?10) ,CMAP(NMAP) MAP 255
INTEGER BLANK MAP 2 G
DlIMENSION FMTEXP(21)vFMTRUT(2ip,A3SSA(I0) MAP 27
DATA FMTSXP(±),FMTRUT(i),FMTEXP(2ihFMTPUT(2±),BLANKFMTAFMTFt MAP 28
I FMrI/6H(llXq 96H(5X, ,6H) 96H) 16H tbHA6 MAP 29
2 6HF693 ,6HI6 /,OOT/6H * /MAP 30

C MAP 3±
DAfA BITLtLMtINCtLREW/ 6HMULTIB,±9t0/ M AP 32

C MAP 33
1 FORMAT( iH±,5HSTRIPl3,5X, i2A6, 5Xý 8HMAP TYPEI3) MAP 34
2 FORMAT(/±2Xvi916) MAP 35
3 FDRMAT(±H+, 32X9 i7hlWIO-LINE E FORMAT) MAP 36
4 FORMAT(±X9Fi3o0,iýX,±'FEo3) mAP 37
5 FORMAT(IH+, 32X9 21HTWO-LINE F1i*3 FUýRMAT) MAP se

6 FORMAT(16HOODISPLAY eETHOD 14,33H X.S NUT AVAILABLE* US-ED METHOD 1.1 MAP 39
7 FORMAT(//i5X, 18HTHIS MAP USES THE ) MAP 40I
8 FORMAT (//15X9 25HTHE GUANTITY PRESEN~TED IS) MAP 41
9 FORMAT(i5X,43HA COUNT OF CONTRIBUTING UEP0SIT INCREMENTS.) HAP 42

±0 FORMAT(i5Xt42HEXPOSURE RATE NORMALIZED Tr, TIME H+i HOUtJR) MAP 143
il. FORMAT(15Xq24HEXPO!URE RATE AT TIME H4+10oJ.99k SECONEDS.) MAP 44
12 FORMAT(15X,36HEXPOSURE ACCUMULATED BETWEEN TIME H4FIV*1,22H SECON~mAP 4+5

IS AND INFINITY.) wMAP 46
13 FORMAT( i5X936HEXPOSURE ACCUMULATE9 BETO4EEN TIME H4F±Iklolv±2H AND TIMAf" 47

iHE H4FiO*L,9H SECONDol. MAP 40
14 FORMAT (iSX96JHTOTAL MASS PER~ UNIT AfkEA OF CONTRIBUTING OEPOSI( INCMAP 49

iPEMENTS.) MAP 50
:L5 FORMAT(15X,43IIMASS PER UNIT AREA DEPOSITED BETWEEN (IMES r:01.5 MAP 51

IAND F10.199H SECONES.) MAP 52

16 FORMAT(±5X9 27HACTIVITY DUE TO MASS CHAIN 14) HAP 55
19 FORMAT( 15X9,26H MULT IPLE BURST 31NARY TAP0 AP 5

20 FORMAT(15X93±HGROUNC ZERC IS LOCATED AT X =Figoi,8li 9 Y F11~.iMAP 57

1) MAP 58
23 FORMAT(i5X946HTIHME (SECONDS) OF CNSET OF FALLOUJT DEPOSITION*) MAP 59I
24 FORMAT (15XY 50HTIME (SECONDS) OF CESSATION OF FALLOUT 0EPUSITIUNs) MAP 61)



25 FORMAT~i5X95CHOIAMETER (MICRONS) OF SMALLEST DEPOSITED PARTICLES) MAP 51
26 FORMAT(i5X,49HOIAMETER. (MICRONS) OF LARGEST OEPOSITED PARTICLE,) MAP 62
27 FORMAT(i5X956HMASS DEPOSITED (KGM/ti**2) BY PART:ýCLES IN THE SIZE RMAP 63

IANGE ,E12*5,4H TO ,E±2,5, 8H METERS.) MAP 64
28 FORMAT(i5Xt77HH+i HCUR NCRMALIZEC EXPOSURE RATE RESULTING FROM PARMAP 65

iTICLES IN THE SIZE RANGE ,Ei2,594H TO ,EZo5,B8H METERS.) MAP 66
29 FORMAT'±5X,28HUNITS ARE ROENTGENS PER HOUR) MAP 67
30 FORMAT i5X,19HUNITS ARE ROENTGENS) MAP 68
31 FURMAT(15XsiSHUNITS tRE KGM/M**2) MAP 69
32 FORMAT(15X,2IHUNITS ARE CURIES/M*"2) MAP 70
'3 FORMATi15X956HTIME OF AR6IVAL ACCOUNTED FOR BY THE APPROXIMATE METMAP 71

2HOD) MAP 72
34 FORMAT( 15XOHTIHE OF ARfIVAL ACCOUNTED FOR BY THE EXACT METHOD.) MAP 73
35 FORMAT(±5X9 34HUNITS ARE EQUIVALENT FISLIONS/M"2) MAP 74

C MAP 75
99 IF(HAPRUN) OiiOOiGI MAP 76

tO0 00 1000 1=2920 MAP 77
FH'TEXP(I)=8LANK MAP 78

iC00 FMTRUT(I)=ULANK MAP 79
TINC=2* '.'DGX MAP 80
XCOORD=XMN+0G X MAP 81
VINC-INC HAP 82
XCING=VINC*DGX MAP d3
KK-. =± MAP 84
NX=NXMAP MAP 85

C LEFT IS USED HERE AS A TE;4PORARY STORAGE MAP 86
LEFT= (XMAX-Xi)/DGX MAP 87

C PRINT MAP TITLE MAP 86
WRITE (ISOUT,7) MAP 89

C SELECT APPROPRIATE OISPLAY OPTION CODE MAP 90
IF(JC )l47,147,t3i MAP 91

±4±i IF(JC -6)i32vI •2,vi? MAP 92
i30 JC =i MAP 93
132 Ni=JC MAP 94

GO TO (i•4rvlS43jj144,i459I4b6),Ni MAP 95
14± ASSIGN 150 TO NZ MAP Y6

WRITE (ISOUT,ý? MAP 97
GO TO 102 MAP 98

142 ASSIGN 151 TO N2 MAP 49
WRITE (ISOUT,5) MAP 100
GO TO 102 MAP ±i3

14.3 WRITE(ISOUT,±9) MAP 102
ASSIGN 301 TO N2 MAP 103
IF(LREWNE, ) GO TO -4431 HAP ±04
LREW=i MAP 105
FREWIND HBTAPE MAP ±U6

1431 WRITE (MBTAPE)BITLUM MAP 107
WRITE(MBTAPE)XMINXI'A/X* ,MINsYMAXQGXOGY MAP ±ZC
GO TO 102 MAP 109

C HAP ±10
G•'*•*• •*•'• CODE INSERfION POINTS P ±1±

144 CONTINUE MHP 112
145 CONTINUE MAP 113
146 OONTINUF HAP 114

C • •*•'÷•*•:• COOF INSERTION POINTS *15* 4*•**MAP 115
C MA " 116
147 WRITE (.SOU.T,6)N± MAP 117

GO TO 130 MAP 1i1
101 KKL=i HAP ii9

HX=NXMAP MAP 120
• __- 147



C LEFT IS USED HERE AS A TEMPORARY STORAGE IMAP ±12
LEFT= (XMAX-X!) /OGX HAP 122
Go To 1702 MAP 123

C iC2 PRINT ORDINATE DESCRIPTION MAP 124
C MAP 4±?5

102 WRITE (ISOUT,B) MAP iZ6
0 NRE-Q -1i 2,p 3, ', 5, 6, 7, 01 99 169 11, 12, i3r 14, 15sMAP lel

GO TO'%161i~, 62,16.3,ti7 46i64,1b&,661 6 9,lb4,1b 5j ±66,16?,76,17E1,±T2,MAP I -
I 173,±174 917 5) tNREQ MAP 1i9

C N REQ - 16, 17,9 18 MAP iSO
161 WRITE (ISOUT99) MAP l31

GO TO t7S MAP 132
162 WRITE (ISOUT,iO) MAP 133

WRITE (ISOUTIZ9) MAP 134
GO TO 17J MAP 135

163 WRIT-- (ISOUTr,11)Ti MAP 136
WRITE (ISUUT,29) M~AP 137
GO TO 1,7 NAP 138

164 WRITE (ISOUT,12)TI MAP 1.39
WRITE (ISOUF,30) MAP 140
IF(NREQ .EQ9 9) GO TO ±2E4 MAP 141

1164 WRITE(ISOUT933) MAP 142
GO TO 17C MAP 143

1264 WRITE (I SOUT*34) MAP 144
GO TO 17.1 MAP 145

16,5 WRI TE ( ISOUT, 13)T 1,, T2 MAP 14~
WRITE (ISOUT,30) MAP 147
I F( NREQ-1 0) 1±6 4, 126 4,12 64 HAP t4~8

i b6 WRI1T'- (ISOUTvi4) MAP 1'.9

WRITE' (ISOUT,31) MAP ±50
GO TO 170 MAP 151

167 WRITE (ISOUT,15)Ti,TZ MAP ±52
WRITE (ISOUT,3±) MAP 153
GO TO iJ~ MAP 154

168 WRITE (ISOUT,i3) Ti,T2 MAk i5F
WRITE (ISOUT93D~) MAP 1.56

GO TO 170 MAP 158
169 WRITE- (ISOUTviZ)Ti MAP 159

WRITE (ISOUT930) MAP I t)
WRITE (ISOUT,17) MAP 161

GO TO 173 MAP 162
171 WRITE ( ISOUT,±18) MASChN MAP ±63

IF(T1-TGZ .G)Y. 0.0) W~RITE(ISOUT,32) MAP 1b4
IF(T1-TGZ mEQ. 0.0) WRlTE(ISOUT,35) MAP 165
GO TO 179 MAP ±66

172 WRIT= (ISOUT,231 MAP ±67
GO To ±70 MAP 168

173 WRITE (ISOLJT,24) MAP 169
GO TO170 MAP i.7C

174 WR ITE T ISOUT925) MAP 171
GO TO ±70 MAP 172

175 WRITE (ISOUT,26) MIAP 173
GO TO 170 MAP 174

176 WRITE (ISOUT,27) T1,72 HAP 175
GO TO 170 MAP 176

1.77 WRITE (TSOUT,28) T1,T2 MAP 177
WRITE (ISOUT,29) HAP 178
GO TO 170 HAP 179

C MAP 180

148

L0 RT IOTB A 2



CODE INSERTICN 9C0INYS ##~~4 ~ ~ 4  P 18±
178 CONTINUE MAP ±32
179 CONTINUE MAP 181

~~ ~CODE INSERTION POINT:, # 4 ~ ~ A 184

C MAP 185
170 WRITE (ISOUT,ZO) XGZYGZ MAP ib6
1702 IF(LEFT-NX) 1021,1022,1D22 M4P ,47
1021 NX=LEFT MAP 188
1022 MM=NX/(INC) HAP 8.B9

-M•m ItMAP 190
o LEFT IS USED HERE AS THE NUMBER CF PRINT CCLUMNS IN THE LAST MAP 191
o PRINTER STRIP MAP 9gZ

LEFT-NX-*4M* (INC) MAP 193
IF (LEFT.NE.0) GO TC 2023 MAP 194
M = MM MAP 1-5
LEFT = INC MAP 196

C STRIPS MAP 197
2023 00 ii0 ISTRIP=if tNAP i9b

MAPPUN=MAPRUN+i MAP iv9
IF (JC *EQ,3) GO TO 1023 MAP 2UO
ABSSA M) =XCOOPi MHAP 2U±
DO 3323 1A8=2, ±0 tiAP 202

3023 ABSSA(IAB)=A3SSA.IA8•-)+TINC MAP 2V3
WRITE (ISOUToJ hAPRUtCPMIO,NREQ MAP ZJ4
WRITE (ISOUTb6)ABSSA MAP 2G5

iC23 KL= KKL+ (NYMAP-I) N-NX PAP MAP 206
IF (ISTRIF'M) G03, t0 '.03 MAP 2.7

±04 KINC=LEFT-1 MAP Zu:8
VLEFT=LEFT MAP 2J9
XCIN=VLEFT4-OGX MAP 210
GO TO i031 MAP 211

IC3 KINC=INC-i MAP 212
XCIN=XGINC MAP 213

1031 (;,CNTI NU E MAP 214
KLINK = KINC÷i MAP 215
IF(JC .EQ.3) W RITE(MBTAPZPNYMAF,KLINK MAP ±16

C MAP 217
C ROWS MAP 218

YY=YMIN+DGY*FLOAT( NYV'AP) MAP 219
CU 2C0 J=i,NYMAP MAP 220
K.l=KL+K INr, MAP 221
KOC-O MAP 222
00 701 K=KL,KH MAP 223
IF(OHAP(K).LTCUI"IAF)OMAF(K)=0.O MAP 224

201 FSUM=FSUM.OMAP tK) MAP 225
C MAP 226
C NUMBERS WITHIN ROWS MAP 227

00 300 K=KLKH MAP 228
KOC=KDC+± MAP 229

C TRANSFER TO COCE FOR SELECTED PRESENTATICN MAP 230
GO TO N2,(150,15i,301) MAP 231

C MAP 232
C 150 CODE FOR POWER OF TEN DISPLAY MAP 233

V50 IF(OMAP(K))lG5, 16,±07 MAP 234
105 ASSIGN 121 TO N3 MAP 235

OMAP(K)=-OMAP(K) HAP 2S6
GO TO 109 MAP 2!7

±C7 ASSIGN 309 TO N3 MAP 2.8
109 H = ALOG±O(ONAP(K)) MAP 239

H±=AMOD (H, i.C) MAP 240
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JMAP(KDC)=H-H± MAP 24±
IFIJMAP(KOC)*EQ*G) JMAP(KOC)=U MAP 242
FMTEXP(KOC+±) a FMTI MAP 243
FMTRUT(KDC4±) = FMTF HAP 244.
IF (JMAP(KOC1 eNEs0)GO TO ±090 MAP 245
JMAP(KDC)=D MAP 246
FMTEXP(KDC+i) = FMTA MAP 247

±090 OHAP(K) = i0.0 4*H1 MAP 248
IF(OMAP(KD -9.999)ii5q±±5v±09i MAP 249

1091 OMAP(K)=OMAP(K)/i0.0 MAP 250
JMAP(KOC)=JMAP(KOC) '1 MAP 25±
FMTEXP(KOC+±) = FMI HAP 252
GO TO ±15 NAP 253

106 JMAP(KOC)=0 MAP 2E4
OMAP(K3 =O.0 MAP 255
FMTEXP(KDC4-±) = FMTA MAP 256
FMTRUT(KDC+il = FMTA HAP 257
GO TO 3O0 MAP 258

115 GO TO N39(300912i) MAP 259
C 12± RESET SIGN OF MAP C(CROINATE MAP 260
±21 OMAP(K)=-OMAP(K) MAP 261

GO TO 300 MAP 262
C MAP 2E3
C 151 CODE FOR TWO-LINE F±1.3 DISPLAY MAP 264
151 JMAP(KDC)=OMAP(K)/iO.0 MAP 2E5

7MAP=JMAP(KDC) MAP 2E66
OMAP(K) =OMAP(K)-(ZMAF~iQ.0) MAP 2E7
FMTEXP(KDC+±)= FMTI MAP 268
FMTRUT(KOC+i) =FMTF MAP 269
FMTEXP( KOC+±) =FMTA MAP 270
FMTRUI CKUC+i) =FMTA MAP 271

300 CONTINUE MAP 272
WRITE(ISOUT92 )(JMAF(K),t(=±,9(C) MAP 213
WRITE(ISOUT,1. )YYPCOMAP(K),K=KLKH) MAP 274.
YY=YY-O Gf MAP 275
GO TO 200MA 27

V 31 WRITE (MBTAPE) (OMAF(KbtK=KLKH) MAP 277 '
V200 KL=KL-NXNAP MAP 278

IF (JC *EQo3) GO '10 110 MAP 279
HRITE (ISOUT,±6)ABSSA MAP 280
XCOOPO= XCOORD.XC IN MAP 261

±10 KKL=KýL+INC MAP 282
k±1il RETURN MAP Z83

ENO MAP 284
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*DECK, OPMEX OPMEX ±

SUBROU'INE OPMEX(NUMIAP) OPMEX 2
C OPMEX 3
C H. G. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES- DECEMBER 1978 OPMEX 4
C OPMEX 5
C ' * * OLIPUT PROCESSOR MODULE * • * * OPMEX 6
C UPMEX 7

SGLOSSARY ***4 V******* **OPMEX 8
C OPMEX 9
C CAYF ACTIVITY K FACTOR USED FOR AIRBURSTS AND OPMEX 10
C ARBITRARY PARTICLE SIZE-ACTIVITY DISTRIBUTIONS. UPMEX ii
C (R-M*2)/(HR-KT) OPMEX 12
C C ACTIVITY DECAY FACTOR (NREQ=59,) OPMEX 13
C CUTMAP CUT-OFF THRESHOLD FOR OAF ORDINATE VALUES UPMEX 14
C DELTAX MAXIMUM WIDTH OF A CURE-LOAD MAP OPMEX 15
O DETID( ) ICRM IDENTIFICATION OPMEX 16
C OGX, DGY MAP GRID POINT SEPARATICN DISTANCES IN THE OPMEX 17

C X AND V DIRECTIONS OPMEX 18
C OIAM() PAFTICLE SIZE CLASS UPPER BOUNDARY DIAMETERS (M)OPMEX 19
C (CALLED PACT IN PAM) OPMEX 20

C OTMID( ) DTM IDENTIFICATIUN OPMEX 21
C FMASS(I) FALLOUT MASS FRACTION IN EACH PARTICLE SIZE OPMEX 22
C CLASS FOR A LCGNURMAL SIZE OISTBN. FOR AN OPMEX 23
C ARBITRARY SIZE-ACTIVITY DISTBON IT IS THE UPMEX 24
C ACTIVITY FRACTION IN EACH PARTICLE SIZE CLASS. OPMEX 25
C FP(I) TOTAL RADIOACTIVITY IN EACI- SIZE CLASS UPMEX 26

C FSUM SUM OF ALL HAP PUINT ORDINATES OPMEX 27
C FW FISSIOI YIELD (KT) OPMEX 28
C GRUFF A COMBINED GKOUND ROUGHNESS ANC RAUIATION METER OPMEX 29
C REEPONSE FACTOR (DEFAULT VALUE=0#5) OPMEX 30
C IC(J) RUN CONTROL VARIABLES OPMEX 31
C IC(1 )*GT.0 NC MAPS ARE TO 3E PRODUCED OPMEX 32
C IC(2 ),GT*E PRINT CONTENTS DF TAPE IPOUT OPMEX 33
C ICTR SEE GOGO GLOSSARY OPHEX 34
"C IGO (LOGICAL) T COMPUTE ACTIVITY, F CCMPUTE ATOMIC ABUNDANCES OPMEX 35
C THOS ,GT. 0 INDICATES AN AIRBURST OPMEX 36
C IH PRINTER UESCRIPTIUN-- NUMBER OF CHARCTERS/INCH OPMEX 37
C ACFOSS A PAGE CF PRINTED OIUTPLT (IH=10) UPMEX 38
C IV PRINTER [IESCRIPTION-- NUMBER OF CHARCTERS/INCH OPMEX 39
C OCWN A PAGE CF PRINTED OUTPUT (IV=6) OPMEX '.0
c INC NUMBER OF MAP ORDINATE COLUMNS THAT CAN BE OPMEX 4t1
C ACCOMOCATED 8Y THE PRINTER PAPER OPMEX 42
C INPAM PAP INFUT DATA TAPE OPMEX 43
C IP4ICH SYSTEM PUNCH TAPE ORMEX .44
C IPOUT DT? BINARY CUTPUT TAPE. CONTAINS FALLOUT PARCELOPMEX 45
C DATA FOR USE BY THE OPM OPMEX 46
C ISOUT SYSTEM OUTPUT TAPE NUMBER OPMEX h'7
C ISIN SYSTEM INPUT TADE NUMBER OPMEX 48
C IR OR ERFOR STOP TRACE WORD OPMEX 43
C JC MAP FRINT FORMAT CONTROL UPMEX 50
C JC=1 2 LINE E FORMAT (THIS IS USEC ON INPUT DEFAJLT) uPMEX 51
C JC=2 2 LINE F11,3 FORMAT OPMEX 52
C JO (LOGICAL) T COMPLTE EXPOSJRE RATE, F COMPUTE DOSE OPMEX 53
C JGO PAM CONTROL PARAMETER OPMEX 54
C 1 COMPUTE OISTBN WITH PART.SIZE CF A:.L FISS.PRDS.OUPMEX i5
C 2 COMPUTE UISTBN WITH PART.SIZE CF ONE MASS CHAIN OPMEX 56
C 3 COMPUTE INDUCED ACTIVITY ONLY OPMEX 57
C KDOS (LOGICAL) T COMPLTE COSE FROM TIMES TENTER TO TEXIT OPMEX 58
"C F COMPUTE DOSE FROM TIMES TENTER TO INFINITY UPMEX 59
C KTR(I) SEE PCHECK GLOSSARY UPMEX 60
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& HARRAY FALLOUT PARCEL DATA ARRAYS DIMENSION UPMEX 61
C MASCHN MASS CHAIN NUMBER FOR A NREQ=1A REQUEST OPMEX 62
C MBTAPE MLLTIBURST OUTPUT TAPE OPMEX 63
C MXREQ MAXIMUM NUMBER OF PROCESSING REQUEST TYPES OPAEX 64
C NDSTR NUMBER OF PARTICLE SIZE CLASSES (CALLED ITAB IN OPMEX 65
C PAM) OPMEX 66
C NE SEE PCHECK GLOSSARY UPMEX 67
C NIJ PARCEL BLOCK COUNT OPMEX 68
C NMAP MAXIMUM NUMBER OF MAP POINTS IN A MAP CORE LUADOPMEX 69
C NOL SMALLEST X INDEX OF A MAP POINT TO THE RIGHT OF OPMEX 70
C THE LEFT BOUNDARY OF THE CUNTRIBUTION ELLIPSE OPMEX 71
C OF A PARCEL OPMEX 72
C NOR LARGEST X INDEX OF A PAP POINT TO THE LEFT OF OPMEX 73
C THE RIGHT BOUNDARY OF THE CONTRIBUTION ELLIPSE OPMEX 74
C OF A PARCEL OPMEX 75
C NORD ROUTING PARAMETER FOP PARCEL CONTRIBUTIONS OPMEX 76
C AT MAP POINTS - - OPMEX 77
C ± - PARCEL COUNT (NREQ=i) OPMEX 78
C 2 - •TRAICHTFORWARO ADDI7iON OF THE UPMEX 79
C GAUSSIAN DISTRIBUTED QUANTITY TO EACH OPMEX 80
C MAP POINT (NREQ=2-14) UPHEX oi
C 3 - TINE CF ONSET (NREQ=15) OPMEX 82
C 4 - TIME OF CESSATICN (NREQ=i6) UPMEX 83
C 5 - SMALLEST PARTICLE SIZE (NREQ=I) OPMEX 84
C 6 - LARGEST PARTICLE SIZE (NREQ=io) OPMEX o5
c NOX TOTAL NUMBER OF MAP POINTS ON THE X AXIS, OPMEX 86
C INCLUDING ALL CORE LGACS OPMEX 57
C NREQ COMPUTATION OPTION CODE OPMEX 86
o NRQ A COUNTER FOR MAP REQUESTS OPMEX 89
C NST TALLY CF PARTICLE DATA BLOCKS OPMEX )C
C NTASK A TALLY OF MAP SPECIFICATIONS UPMEX 91
C NUMTAP( ) TAFE NLMBER ARRAY OPMEX 92
C NXMAP NUMBER OF MAP POINTS ON THE X AXIS IN A MAP COREOPMEX 93
C LOAD OPMEX 94
C NYMAP NUMBER OF MAP POINTS ON THE Y AXIS IN A MAP COREOPMEX 95
C LCAD OPMEX 96
C NZ NUMBER OF MAP CORE LOACS REQUIRED IN ADDITION TOUPMEX S7
C T•,E FIRST UPMEX 98
C OMAP(J) THE MAP ORDINATE ARRAY OPMEX 99

C OPMIP( I OUIPUT PROCESSOR IUENTIFICATICO OPHEXiJO
C PS(I) PAFTICLF SIZE CLASS CENTRAL DIAMETERS(M) OPMEXIJi
C GcUT CUT-OFF T4RESHCLD FOk AN INDIVIDUAL DEPOSIT OPMEX±J2
C INCGREME NT rNTRIBU TI ON OPMEX±J3
C SLDTMlP SOIL SOLIDIFICATION TEMPERATURE(CEG. K)(FROM CR4OPMEX±04
C TEXIT TIME RELATIVE TO SHOT TIME CORRESPONDING TC TZ OPMEX±25
C TIME*TENTER TIME RELATIVE TO SHOT TIME GURRESPONDING TO Ti OPMEX136
C TMSO TIME OF SOIL SCLIDIFICATIOK( FROM CRM )(SEC) UPMEXIJT
C Ti,T2 RECUEST TIME ARGUMENTS OF PARTICLE SIZES OPMEX108
C W TOTAL EXPLOSION ENERGY YIELD (KT) OPMEXI.9
C WFMAS(I) TOTAL MASS OF FALLOUT IN EACH PARTICLE SIZE OPMEXiU
C CLASS/ GRUFF FCR A LOGNORMAL PARTICLE DISTBN. OPMEXili
C AC7IITY FRACTION IN EACH $IZE CLASS/GRUFF FCR OPMEX112
C AN ARBITRARY PARTICLE SIZE-ACTIVITY D1STRIBLTIONUPMEX±13
C XPAR,YPARZPAR, FALLOUT PARCEL DESLRIPT1ON DATA (ALL INUEXED) OPMEX114
C TPARSIGXOSIGYO, OPML Xii5
C ROPSIZP41AS OPMEXiZ6
C X4AXXMIN MA)IMUM AND MINIMUM X COORDINATES OF THE MAP OPMEXii7
C YMAXYMIN MAXIMUM AND MINIMUM Y COORCINATES OF THE MAP OPMEX1i8
C Xi.XZ X AXIS BOUNORY CUORDINATES OF THE CURRENT MAP UPMEX119
C CCRE LOAD OPMEX120
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C ZMI N DEPOSITION PLANE ALTITUDE (M RELATIVE TO MSL) OPMEX121.
C ZSCL SCALED HEIGHT OF BURST 4'FT/W**(isa/3.4)) OPMEX122!
C UPMEX123
C OPMX12

C OPMEX125
COMMON /CONDAT/ IC42t3) ,IHOB 91NC IPOUT ,OPMEX126
iISIN ,ISOUT ,JPOUT ,KPOUT v T AFE ,LTAPE ,OPMEXi2.7
ZMARRAY ,MBTAPE ,MXF'EQ ,SD 9INPAP UPHEXi±A8
COMM~ON /MAPDATi CAYF PCU'TMAP 90GX ,DGY ,IH 9IV ,OPMEXi?9

±JC ,NXMAP ,NYMAP ONZ tOCUT ,SSAM ,OPMEXiSO
2TGZ ,XGZ ,X.. 9X2 vYGZ 9XMAX IOPMEX±,3±
3XMIN ,YMAX M I N ~ZMIN OPME)(±.12
DIMENSION NUMTAP(ir),uMAP( 5300) UPMEX13S
UATA NMAP , MARRAY f MXREG 9 IH 9 IV UPME.X134

1 5000 , ±00 18 t it) , 6 /OPME%.35
C OPMEX±U6

ISIN =NUMTAP( i) UPNEXi 37
ISOUT=NUMTAP( Z) UPMEX1 38
IPOUThNUMTAP( 3) OPtIEX±.39
JPOUT=NUMTAP( 5) OPMEX±L,0
KPO(Jtj=NUMTAP( 6) OPMEXif,±
IPN(CH=NIJMTAP( 7) OPMEX±42
!MBTA PF=NUM TAP 6) OPMEXi43
INPAM=NUMTAP( 9) uPMEXJ'44
CA k t OPpmi OPMEX145
CA4LL OPM2(OMAPINMAP) UPMEXi4b

RE 'URN OPMEX±'47
ENLI OPMEX148

*OECK9,OPi. O)Pmi I
SUBROUTINE OPMi(NUMTAP) Opmi 2c Opmi

c H. Go NORMENT, ATMOSFHERIC SCIENCE ASSOCIATES -DECEMBER £978 OPmi 4
upH± 5

c OPM1 I
c THIS PROGRAM INITIALIZES AND WRITES HEADINGS FOR THE OUTPUT OPmi 8
C PROCESSOR* THEN IT CALLS THE FIRST PART OF THE FARTICLE ACTIVITY OPMI 9 .1
C MODULE (PAMi OR PAMIA) TO PRECOMPUTE UATA USED EY THE SECOND PART OPMi ±0
c OF THE PARTICLE ACTIVITY MODUJLE WHICH IS CALLED 12Y OPM2, OPmi it
c OpfI± .12
C PAMI IS USED FOR CASES WHERE THE FIREBALL INTERSECTS THE GROUND OPHi 13
C AND PARTICLE SIZE DISTRIBUTION IS LOGNORM'AL* FAMIA IS USED FOR OPM± ±k'
C AIRSURSTS AND FOR AReITRARY PARTICLE SIZE-ACTIVITY DISTRIBUTIONS, OP~i 15
C upmi ±6
C 41~#*4~~ # )M 7
C OPM± ±8

COMMON /CONOAT/ IC(20) tIHO8 ,IPNCH tIPUUT ,OPMi 19
IISIN 9ISOUT ,JPOUT ,KPOUT vKTAFE 9LTAPE tOPM± 20 4
2MARRAY 9MBTAPE srAXREQ 'SD ,INFAMI Opm 21.

COMMON /NAPOAT/ CAYF 9CUTHAP ,0GX 90GY ,ITH 9Iv ,UPMi 22 j
iJC 9NXMAP INYMAP vNZ 90CUT *SSA-4 ,UPMi 23 j
2T%'Z tXGZ ,Xi 9X2 *YGZ ,XMAX rOPMl1 24
3XMIN ,YMAX ,YMIN #ZlIIN OIPHI 25
COMMON /PARDAT/ ASQ o3SQ *COSA 9F tOPMl 26

LGAMA ,Ip #PMAS(100) ,PSIZ(10ý) 90O(10) vSIGXOii00),0P~;± 27
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2SIGYD(10a),SINA 9TP AR ilG) ,XPAR( 100 ,YP AR (1.CO tYPRN PL OPMi 28
3YPRMU 9ZPAR(IDa) OPmi 29

COMMON /RUNDAT/ C ,CF6 9FSUIP 9ICTR ,OPMi 30
iMAPRUN ,NE ,NIJ ,NORD VNREQ ,NTASK ,OPMI 31
2OPMI!)(i2) ,TI 9T2 ,WFMAS(ZC0) UPMI. 32
COMMON /FISHIN/ ABEGN(710),ABUNOO(7oO),BRANCH~i30),CAPFIS, UPM2. 33

1. OCON(7~0),IBRAIIKUCMAXNUCMULT(ii),NUCLID(7CýC) OPMI 34
COMMON / OUTPUT/ F ISNtdM F F (2 001 ,FW, NOSTF.,vJGC MA SCHN vPS(20G), UP~l 35
i FMASS(20a),OIAM(200) OPHi 36

COMMON /UTILTY/ KCUT,NPRNT(15) OPMi 3?
INTEGER FISSID OPM1 38
LOGICAL NPRNT OPM1, 39
DIME14SION DETID(i2) ,DTMID(L2),NUMTAP (15) (OPMI 40
DATA PROGRM /'6H CPMi / PMi 41

c OPMI 42
j FORMAT(i2A6) OP~l 43
~j FORMAT(8Li) OPMI 44
4 FORMAT (A6,4X92FiO.3) Oe~i 45

5 FORMAT(/ 30X9 51HU2,38 INCUCEO ACTIVITY - CAPTURE-TO-FISSION RATIO OPMi1'46
1.1SF?. 3) OPMI 41

6 FORMAT(/ SOX, 56PSOIL INCUCEO ACTIVITY - NEUTRCNS EMITTED PER FISSOPMI 48
iION AREF7o3) CJPMi 49

7 FORMAT ( /4TXi9HTYPE OF FISSION IS A6) OJPH1 50
8 FORMAT 1 /21X55HTHE CLOUC REACHED THE SOIL CONDENSATION TMPERATURO~'Mi 51
IF O)F F7oit.H AT F8*4,SH SEC.) OPM1 52

9 FORMAT (/ 43Xi4HTOTAL YIELD ISIPEia.4si0H KILCTCNS., OP~H1 53
1 /41Xi6HFTSSION YIELD 1SiPEi2#49ICH KILCTUNSo) UPHI 54

£0 FORMAT(// 41X, 383H##* SUMMARY OF RUN ICENTIFIERS ****/ 41Xt OPHi 55
£ i3HOUTPUT PROCESSOR - 12A69/ 28X9 32HINITIALIZATION AND CLOUD RISUPMI 56

2E- 12A6/ 38X9 22HDIFFUSIVE TRANSPORT - 12A6) OP~i 57

15 FORMAT(20I4) OPM1 58
16 FORMAT(/22X77H**** THE CONTROL VARIABLE ARRAY, I0(J), WAS GIVEN TOPMI 59

iHE FOLLOWING VALUES *** 19X9 20I4) QPMI 6G
£7 FORMAT ( /45X9HTHERE ARE,149i?H PARTICLE CLASSES) OPMi 61
£8 FORMAT ( /41X9 22H-')E HEIGHT OF t3URST IS , F9.39 8H METERS.* UPMI 62
21 FORMAT( /39X43HPT U!NTER DESCRIPTION - CHARACTERS PER INCH/ cJPMi 63

£ 42X~i,,1-)'J.ZCtTALI5,±CX,£UHVEP~TICAL 13) OPhi. 64
26 FORMAT( 15X, 8X,4HYPAR, 8Xo 4HZPAR, bX, 4HTPAR, 7x, OPM1 65

I 5HSIGX0, TX, 5HSIGYV0, 8X, 2HRO, 9X? 4HPSIZ9 8X, 4HPMAS//) UPHi. 66
20 FORMAT( IHI, 50X, 19H* * //55X,±1HD E L F I C// OPM£ 67

1 12XiCiHT H E D E P A R 1UPMi 68
2 M E N T 0 F D E F E N S E F A L L 0 U T P R E D I C T I OOPMj. 69
3 N S Y S T E M,//5iKli9H * *////48X,23HUUTPUT PiOOPMi. 7U
4CESSOR MODULE///55KtiiHPREPARED EY/45X,3r3HATtIUSFHERIC SCIENCE ASSOUPMi 71

5CIATES/ 53X9 14N6E3EFCRDv MASS.) UPHi 72I.29 FORMAT(////45X38HLISIING OF FALLOUT PARCEL DESCRIPTIO~NS) UPMi 73
30 FORMAT (//10 X6HBLOCK W PM)7
36 FORMAT (iOX9 9E12o 4) QPMi. 75

37 FORMAT(i]Xv 43HNUMBER OF FALLOUT PARCELS IN THIS BLOCK IS 14) OPMi 76
39j FORMAT(46H ND MAPS. THIS RUN FOR TAPE IFOUT PRINT ONLY.) UPMI 77

40 FORMAT( //2.5X9 63HTHIS IS AN AIRRURST. PARTICLE ACTIVITIES ARE :OPMI. 78

IOMPUTED BY PAMA / 30K, £iHSCALED H08=Ei2.59 7H (FEET)) OIpNi 79
4 1 FORMAT( /4aK, 42HSOIL INDUGEL) ACTIVITY IS NOT ACCOUNTED FOR) OPMI. 6c

42 FORMAT(iHI3, lK,9 531-FISSION YIELD IS ACJUSTEO eY THE FRACTION-DO4UPMi ei
IN FACTORF8.5, 16H FCR SCALED HUB=LPLit.4, i.3H FT W**(-1/3)) UPM± 12

C; Dpmi 83
NTASK=O OPM I o4
KOUT=ISOUT Opm1 e5
0O 50 I=19 200 upmi 86

50 PSCI)=O.O LJPM± ~7
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COMMEENCE READING IPOUT HCACER DATA 0iPM1 88
READ (IPG^UT)FWSSAM ,SLOTrMPTýMSO*sO,w,HEIGHrRHCF ,RADMAX,ZMIN Opml 89
READ (IPOUT)XGZYGZ,IGZ 4OPM1 go
READ (IPOUT) (DETIDI(J)tJ=1,±Z) OPM1 91
READ (IPOUT) (DTMI0(J),Jz±,±Z) (JPM± 92
READ (IPOUT)NOSTP OpH. 9~3
READ (IPOUT)(PS(JhDIAM(J),FIASS(J?,J±,)NOSTRI OPMI 94

CONVERT HEIGHT IN METERS TC H08 IN FE.ET OpM1 95
H08=HEI GHr/*3048 OPMI 96

COMMENCE READING CARD INPUT OPMS. 97
READ QSINvi)OPe4ID Opmi 98
READ (ISIN,±5)IC OPMi '99
DEAO(ISIN,3)NPRNT(6),NPRNT(7),(NPR.NT(1),.L--9913),NPINT(±5) OPMI liJ
REAO(IS I1,4)FISSID.E)IrTN,CAPFIS CJPM± lit

COPY OUT HEADER AND CRITICAL DATA OPM± ±IJZ
WRITE (ISOUT,28i O0'ml 103
WRITE (ISOUT,±0) OPM.LDoDET10,OTHIDO UPMl 1314
WRITE (ISOUT#L6) IC OPM11 ±05
WRITE (ISOUT,9)WvFW OPM1 lab
WRITE (ISOUT,7)FISSIO OPM1 ±07
WRITE (ISOUT9±81HEIGI4T OPM± ±08

CHECK SCALED HOB TO SEE IF THIS IS AN AIRBURST Opmi 109
IHOB=O OPM1 1ie
ZSCL=HOB/W'$ (1.0/3.4) OPM1 lit.
IFIZSCL *GE* 180.0 IHO8=1 OPM1 112
IF(IHOB oGT. 0) GO TO 75 OPMi 113

CO1MPUTE FRACTION-DOWN ADJUSTMENT FACTCR FOR FISSICN YIELU (iP~l l14
IF(ZSCL *LE. 0.0) GC TO 60 OPM± 1is
ZSCM z HOB/W*0 (0.33a3333333) OPmi ±16
FO = (Qe45345)**(ZSC)'/659Q) OP.MS 1±8
WRITE(ISOUT,42) FO, SMOIli
FW=FW*FO OPHi19

6C IF(SO eLEa C.0) GO TO 75 UPM± 12±
TF(CAPF1S eGT. 090) WRITE(ISOUT*5)CAPFIS UM 2
IF'( EMITN .GTe 0.0) WPITE(ISOUT,6) EMITN OPHi 122
IFIEMITN eEG. O.u) WRITEIISOUT941) OPMI 123
WRITE (ISOUT,B)SLOTMF,TMS0 OPHi ±24

75 WRITE(ISOLJT,i?) NDSTR OPM1 125
±00 WRITE (ISOUT,2i)IHIV OPM1 126

IF(IC(211501,50195U6 OPMi ±27
COPY OUT CONTENTS OF TAPE iPOUT OPM± ±28

500 NST z 0 OPHi 129
WRITE (ISOUT,29) OPHiISO3

600 READ (IPOUT)NIJ OPM± 031
NST=NST +i OPHi 132
IF(NIJ) 5nl395019504 OPHi ±3s

503 CALL ERROR(PROGRM,-5C3,ISOUT) OPHi ±j4
50'. READ(IPOUT)(XPAR(I),YPAR(I).ZPAR(I),TPAR(I),SIGXO(I),SIGYO(I), JPN± ±35

1. RO(I),PSIZ(I) ,PMAS(I)qI±I,NIJ) OPMI ±36
WRITE (ISOUT,30)NST ORMi ±37
WRITS (ISOUT,37)NIJ OPHi 138
WRITE (ISOUTZb) OPHi 139
WRITE(IS0UT,36)(XP4R(I),YPAI((I),ZPAK(I),TPAR(I),SIGXC(I),SIGYO(Ib,OPMI 14a
± RO(U),PSIZ(I) ,PMAS ( ),1±,9NIJ) OPH± 141
GO TU 600 OPHi 142

50± REWIND IPOUT OPM± 143
CHECK( IC(I)* A POSITIVJE VALUE TERMINATES RUN WITHOUT PAM OR MAP 4;ALCS* OPMI 144

TFfIC (1) *LE* 0) GO 10 5±1 OP~i ±43
5±D WRITE' (ISOUT,39) OPHi ±46

CALL EXIT Opmi 147
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C OPMI 149
511 IF(I.408 .EQ. 0) IF (SO)SI15,515,520 Pl 4

WRITE( ISOUT,41 ) ZSCL OPM 1±50
515 CALL PAMiA(IFISSIDI OPM1, 151

RETURN OPHI 152
520 CALL PANi OPM1 153

1 (4OB ,SLDTIP *TNSC 9 W ,EMITN,; FISSID )OPMI 154
RETURN Opmi. ±55
END UPMI 156

*lECK,OPM2 (.JPMZ I
SU!3ROUTINE OP`H2(OMAFvNPAP) OepM2 2

C UPM2 3
C Ho Go NORMENT9 ATMOSPHERIC SCIENCE ASSOCIATES -DECEMBER !418 OpM2 4

COPM2 5
O PM2 5

C SECOND~ HALF OF THE CLTPUI PROCESSOR UPM2 e
h.C THS UBROUTINE INITIALIZES AND CONTROLS FOR MA ACLAIN PMz 9

C OPM2 16!

C044~ON /CONOAT/ IC(20) tIH06 VIPNCi ,IPOUT 9OPM.2 Is
lISIN ,Isour ,JPUUT OKt'OUT ,KTAFE YLTAPE UOPM2 14
2 MARRAY ,MRTAPE 9tXREQ VS0 *INFAtP OPM2 15
C0'4MON /MAPDAT/ CAYF ,CUTMAP 90GX 9UG Y ,IH #IV/ tOPM2 £6

LiJ 9NXMAP ,NYVAP 9NZ 90CUT ,SSAM ,oPMe 17
2TGZ qXGZ 0,X1wX ,YCZ ,XMAX ,OPM2 is
3XMIN VMA4X ,YP4IN ,ZMIN OPM2 19
COMMON /RUNDAT/ C 9CF6 ,FSUM ,I1LTR ,UPH2 40

IMAPRUN *NE ,NIJ ,NJFO ,NREG 9NTASI( ,upme 21
20OMIJ(iZ) ,Ti 9T2 ,WFMAS(2~JO) UPM2 22
COMMON /OECAY,ý I GC, JC,K OCS9 TZ*NTER ,TE XIT, T ME UPM2 23
COMMON /OUTPUT/ FISNLM,FP(20)C)Fh,NDSTRJGCMASCHNPS(20C), QPM2 e4
I. FMA;S t 2C-0 ) DIAM (20 0) UPM2 25
COMMON' /UTILTY/ KCUI,NPRNT(15) UPtI2 26
LOGICAL IGOJD,KDO~t WRNT OPMt2 27
DIMENSION CQNTUZ(8) , OMAP(NMAP) UPM2 26
DATA BLANIK/ICH / PROGRM.' 6H CPM2 /9 K~LC 0PM2 29
DATA QCUTA,CUTMPA/O.COU±, 0.01 1 UPM2 3ý

C OPM2 31
2 FORMAT (//i5X,23HSUtO OF MAP UROIIKATLS zE13*6 UPH2 32
3 FORMAT(i.Hi//f/54Xvi±±- ) QPM2 33

LA FOrZMAT(// i5Xv 52HCCfBINEO GROUND ROUGHNESS-iNSTRUMENT RLSPONSE FAOPMZ 34
iCTORFJQ.3, 5Xt 14HALTITUOE OF GZFiC*39i7H METEPS ABOVE MSL) UPM2 35

9 FORMAT(7F0*3) UPM2 36
17 FORMA1(32H OUTPUT PRCCESSING IS COMPLETEP.) upmz 37
23 FORMAT(lHl///39X27H**** OUTPUJT FROLLSSCR TASKIS,6N 44* OPM2 38
24 FOR4ATt///15X25HGRI0 LIMITS ANO INTERVALS/'2OX'.HXPIIN±!X4HXP1AX±3X4HVUPM2 39

lMINi,)X4HYMAXl5X7H0ELTA X t8X7HDLLTA Y/15XF15,Uv4XF10 94XF.j .0,'.XFiUPM2 U"
2 Co ,5X F 13o 2 t5X F 16o 2) U.PM2 '.1

32 FORMAT(4I5* 4F10.O) OPM2 42
33 FORMAT(25HJUNACCEPTAELE REQUEST ooo14.) )PH2 4.3
34A FORMAT( ////15X9 15HRECUEST NUM3Ltk 14///15X8HM'AP TYPkI3q1UX5HTl = F1OPD2 44.

1±*2,10DX,5HT2 F±D.2,diýA,'HMASCHN =14// j5W6HGCLU7= ,L2.5),£0Xq0HORM2 4.5
2GUTMAP= ,CiZ.5) Ajo -06
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41 FORMAT tf2X 19HMASCHIN SET EGUAL TD15) UPM2 4.7

44' FORMAT( SF10.3/AiC) CPM2 48
45 FOR(MAT(/ 15X, 931-CNtTOURS AR~E NOT DETEtkMINEO BECAUSE THE tREQUESTE3UPM2 49 I

I. 4AP EXCEEDS ALLOCATED CORE STLJRASE CAPACITY) OPMZ 50
46 FOR4AT(/15X, 56HTiiý SPECIFIED MAF GKID It'CREPENTS FRUDUC-E DISTCRTEUPMi2 51

10 MAPS) OPtK2 52
47 FORMATI/15X9 66HUNDISTORTEO MAP~S ARE PFKOCUCEG; EY THE GRID INCRE?4ENUPMa 53 I

ITS PRINTED ABOVE) (JPMZ 54

IGU:.TRUE& OPM2 56

COPY IN ?4AP LIMITING COORDINATES, GRID INTERVALS, AND COMBINED GROUND) O.PM2 58
C ROUGHNESS-SURVEY INSTRUMENT RESPCNSE FACTOR. OPM2 59
1191 REAO(ISIN,9)XMINXI4AXYgINYMAXCGXOGYGRUFF CJPM2 60

TFIGRUFF .EQ*Oo&). GRUFF=1*0 uPM2 61
16u3 IF(AeS(OGX) 4,ABS(0GY))±~20,J,12l 00M2 62
120 WRITE (ISOUT,i7) Opmi 63

REWIND IPOUT OPM2 t4
RETURN OOM2 65

C UP0 66
COPOMENCE PROCESSING FOP V'AFS OF THIS DESLRIPTICN OPHZ 67

121. NtASK=NTASI(.1 LPM2 68
FSUM=0*O OPM2 69

C QPM2 ic
NRQza UPM2 71

CALCULATE ADJUSTED MAP GRIG INCREMENTS TO ASSURE AN UNCISTORTEU 4AP CPM2 72
NSPS1 uPM2 73
IF(DGY oGTo j.G) GO TO 1300 UPM2 74
OGY=OGX*IH/IV/ 2. ý OPM2 75

1300 IF(DGX EtQo 2.oDIV*OGY/IH) NSP=0 UPMZ 76
CALCULATE NUM3ER OF MAP CORE LOADS 3EYONO THE FIRST, KZ. OPM2 77

4Z=a U O.M2 78
NYMPIA = (YMAX - YMINI/CGY OPM2 79
NOX=(XMAX-XMIN)/OGX OPM2 80
NXMAP=NOX OPM2 61
NST =NMAP/NYMAP La'M2 e.2
IF(NXMAP oLE. N4ST) GC TO 1-.01 u~t,2 63
NX 4A = N ST UP'42 o4

1400 IF(NXMAP *LE. 0) CALL ERROR(FROGRM9-14L.up4OUT) OPM2 c5
NZ= NOX/NXMA P OPM2 r6

140± nlo 1121 JxIqNDSTIQ UPM2 5?
iiFMAS(J) =FMASS(J)/GRUFF OPM2 88
IF(SO .GT* Cog$ WFt'AS(Jl=WFI4AS(Jl*SSAM 0PP42 tv

COrY OUT A LOCAL HEADING P29

W4RITE (ISOUT,214) XMIN ,XPA)Y,YMIN, YIAX,DGA9C&y P29
WRITC: (ISOUT,4) GR~UFF ,ZMIN OPm2 ti'4

IF(NSPlII239Ii239II22 OPM2 45
1122 WRITE(ISQU?,46) OpmZ 96

GO TO 1?I1 UPM2 3

c OPM2 :,9
1211 CONTINUE 0PM2 140

C `PM2 ILI
12C9 IF(FSUM .ME. OoC) WI.ITE(ISOUT92)FSUM 01P42 1,2

IF(N7 .GT. 0) NXMAF=NST O.PM2 1:3
COPY IN A 4AP REQUFST OPM2 1-4

READ(ISIN, 3Z)NREQ,JC,ICONT.MASCHN,TlTZ-,CCUT,CUTP'A& UPHZ 1:5
IFUICON~T *NE. 01 READ(ISIN,4'. I C3NTURtLcRfL'3L UPM2 1.6
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IF(ICONT *GT. 1) IFNCH=-l Upmz1 11)7
IF(JC .EQoO)JC~i OptiZ I~6

CH"ECK REQUEST SPECIFICATIONS AND str DEFAULT VALUEIS FOR OCUT AN)) CUTMAP OPM2 1.19
IF(NREQ .EQ. 0) GO TC 1±9l OpMZ lie

1203 IV(NREQ .LEe AXREQ) GC 10 430 OPH2 Ili.
IRROR=1.2i Opma ±12

40a WRIT E(T SOUT933 )NREQ UPH2 11.3
CALL ERROR(PROGRMIRROR9ISO-UT) CJPMZ 11.4
GO TO 121.1 uPmZ ±115

400 IF(QCUT ~GT. 0.0) GC TO 500 OPM2 116
IF(NREQ *NE. 14) GO 10 402 OPMZ 17'
IF(Ti. *GT* #0.0 GO TO 404 0P112 lid
OCUT =QCUTA*2oC8Ei2 O.'mZ 119
GO TO 5w') Upm2 ±20

404 GOUT = QCUTA*±..GE-4 OPmZ 12±
GO TO 50C OPMZ ±c2

4C2 IF(NREQ eLT* 2 .OR9 NREQ *GT. 1.~3 GO TO 4L1 (Am2 123
QCUT=QC UTA UPMZ 124
IF(NREQ .EQ* 3 *ANO. Ti .GT. ±.0V QCUr=OCUT#Tl**(-±.26) OPMZ 145
IF(NREQ .GE* 5 *AND* NREQ *LE* 10 eANDo 11 .GT9 ±.O)QL;UT=UCUT4  UPMZ ±e6

1. 34846*Ti±(-0o26) UPiiZ 127
IF((NR<EQ.EQ. 6 *OR. NREQ eEQ. 7 .OR. NREG ,EQ. IL) .ANOj.(T±.GT. I.oQUPMZ ±r.8

£ *AND. TZ 9NEo 0.0)) GOUT = QGUT *(I.0-(Ti/T2)**(U,26)) OPM2 ±c9
GO TO 500 UPM2 ±30

401 QCUT=QCUTA*SSAM/(7.0E9*GRUFF*FW) OpMZ 131
500 IF(CUTMAP .GT. 0.0) GO TO 600 upmZ 132

IF(NREQ .NE* 14) GO TO 502 OPMZ 1.33
IF(Ti. oGT. 0.0) GO TC 593 OPM2 ±34
CUTMAP=CUTMPA'2. 08Ei3 opma ±35
GO TO 600 OPrl2 136

503 CUTMAP=CUTMPA~i*0E-L. OPM2 is?
GO TO 600 UPM2 138

502 IF(NREQ eLT* 2 *OR* NREQ @GTo 10 )GO TO 5VI OPMi2 139
CUTMAP=CUTMPA UPMZ 14J
IF(NREQ *EQ* 3 A~NO9 Ti .GT. 1.0) CUTMAP=CLTMAP*TI**(-I±a6) UPMZ 141
IF(NREQ .GE* 5 *ANC9 NRF.Q oLE. 10 .AN~o TI oGT. ±.0)CUTMAiP=CUTMAP#OPM2 142

I. 3o846*Ti**A-0oe'6) OPMZ 143
IFiUNREG.ECI. 6 -OR* NREQ *EQ* 7 .ORe NREO v.o 10) .ANDo(T.L.GT. I.Cu.PM2 144

£ .ANOo T2 .NE. U.0))CUTMAP=CUTMAP*(±.ý-(Ti/T2)4*(V.2ti-)) UPMZ 145
GO TO 600 OPM2 ±46

501 CUTMAP=CUTMPA*SSAM/(7.0E9*GRUFF*FW) OPM2 147
600 IF(1H08 *EQ. 0 .ANC, SC .GT. 00.L) IF(NFEQ-14)1Z±U969j,±i21 (ýPM2 ±48
601 IF(NREQ .NEo 9 eANC. NREQ .NE. ±0 *ANO. NREQ& NLe 14)GO TU 12±J (JP12 14.9

IRROR= 601 Opmz 150 0
GO TO403 PH2 151

690 IF(IiASCHN.GT.7i.ANO.HASCHN.LT.162)GO TO 1210 OPMe 1.52
WRITEUISOUT933)NREG QPM ±53
CALL ERROR(PROGRM, 69C1,ISOUT) OPP!2 154
MA!SCHN=95 OPti,' ±55
WRITE (ISOUT,41)MASCI-N UPMZ 1.56

COMMENCE PROCESSING FOR THIS MAP REQUEST OPMZ 1.57
CLEAR OUT THE OMAP ARRAY UPMZ 1.58
12±0 CLROT=0.g O'12z 159

IF((NREO.EQ.±5).OP..(NREQ.EQ.17)) ýLROT=1.E30 UPM2 1EQ
00 935 1±I,NMAP OPM2 ±61

9 35 04AP (I) =CLROT (JPM2 1E2
COPY PAST IPOUT HEAnER DATA TO POSITIOK TAPE AT START CF PARCEL OATA OPM2 IE3

REWIND IPOUT (JPM2 1E4
00 1.214 1:1,6 UP42 165

l214 READ(IPOUT) L)PM2 1.66
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NRýQ2NRQ41 OPM2 167
IF(NRQ .NE. 1) MRITE(ISOUT,3) OPM2 168
WRrTF~ (ISOUTv34)NRQ9NREQTI9T2,MASCHN ,QCUT,CUTPAP C)PM2 169
IF(ICONT eNE. 0 *ANC* NZ *GTs 0) WRITE(150U[,45) OPM'2 170
HAPRUN= C OPN2 ±Vi
FSUH = .0 OPM2 172
JGO= 1 PM2 173
JO=,TRUE. OPM2 V74
'KOOS=.FALSE. OPM2 ±V5
FISNUM=FW0±.45E15 OPM2 ±V6
NORD=i OPM2 177
Cmis a OPM2 V78
CF6=1al OPM2 ±79
IF(NREQ *EQ& 9 -OR, NfREQ *EQ. 10) NPRNT(15)=*TPUE. OPM2 £80
IF(NREQ .NEs 13 *ANQ. NRýQ .NE* 4) GO TO 980 OPM2 181
T±=Ti~i.)E-6 LJP12 ±82

T2=T2**JE-6OPM2 ±83
GO TO 985 OPM2 ±84

980 TI=T1'36LO. + TGZ OPM2 ±85
T2=T2*3630v + TGZ OPM2 186
TIMO=T1-TGZ OPM2 167
TENTER=TIME OPM2 188
TEXIT=TZ-TGZ OPM2 ±89

C NRr* - It, 29 39 49 5o 6# 7, d, 99iltIi1±,2,13qI±Li,59i6,17t±8 OPM2 ±90
905 rO"TO (9ut 7ý9799,70 #69068973 #78,976,73 t8 L,9 98 %is7 198 U90,8 98 0) INREQUPM2 ±91

6k CF6=CF6*(1.0 - (TIME/TEXlT)**0.;26)) OPM2 ±92
69 CF6=32. 3344*CF6* (T IIME)**(-J *26) OPM2 193
7fl TI'1E=3601.3 OPH2 194

GO To 79 OPM2 195
7± JGO=2 OPM2 ±96

FISNUNd=FISNUM*1..E44 QPM2 1937
IF( 11H03 eGT* C ) CALL ERR~OR( PRUGRM, -71, ISCUT ) LPM2 198
GO TO 79) (JpM2 i±J9

73 KOOS~eTRUE. upM2 2j0
78 JO=.FALSF. OPM2 2)J±

FISNUM=FISNUM/36'309 OPM2 202
79 CONTINLE O6PM2 2213

IF( 111DB *EO. G *AN[* 50 .GT. ).oJ GO TO 190 OPM2 2ti4
CALL AM2A OPM2 205
GO TO 8)~ OPM2 206

790 CALL PAM2 OPM2 237
6c NOiO=NORO~i UPM2 208
9V NORD=MAUl(NORDNORO#NREQ-it+) OPNi2 219

CAL EU~RPOR,23IOT PM2 z±7

COPT A IGECRELA A PM2 2±8
20' iKTPEIOU OPM2 219

CALL GOGO(MAPNMAP OPM 210
~EINO KYA OPM2 21±
IF(~E.E1)AC.NF.E1) GO) TO 305 2C92PMZ 226

2C O 3TA2EIAP±,NM OPM2 223

IF(OMAP (IMAPI.GE*IeE30) OMAP(IHAFl[-s0 OM2 224
36s2 CONTINUE OPMZ Z25
305 IF(ICONT eNE. 0 eANO. CROLLIL .NEs 3LANK)CALL CONTOR(CONTURCROLBLtOPM2 226
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i OM1AP*NMAP') OPM2 227
CALL MAP(OMAP,NMAP) OPM2 228
GO TO 1.211 OPM2 2Z9

COMPUTE A MULTIPLE CORE-LCAD MAP OPM2 R30
207 REWIND JPOL'T OPM2 23±

REWIND KPOUT UPMl' 232
KTAPE=!PQUT OPM2 233
LTA PE=J POUT OPM2 2.34I
CALL GOGU(OMAPNHAP) OFM2 235
REWIND KTAPE 0 P ,i;e Z16
WRITE (LTAPE) NUL OPM2 237
REWIND LTAPE UPM2 248 ~ If
IFUINREQ.NE.15),AND.(NREQ.NEei7)) GO TO 308 UPM? 23ý
00 316 IMAP=I,NMAP OPM2 240
I F (HA P (I M AP) ,G E o ,E 10) 0 HA P (I M AF z--Go0 OPM? 241

306 CONTINUE OPM2 242 '
308 ALL AP(OAPNAP)OPM2 243

00 220 INDEXmlNZ UPM2 244

CLEAR OUT THE OMAP ARRAY OPM2 245
CLROT=O.l UP M4 246 J~1
IF((NREQ.EQo15).OR.(NREQ.EQ.±7)) CLROT=±.L30 OPMk 247
00 702 IMAP~.itNMAP OPM2 248

702 OMA P (I MA P)=CL ROT ORMZ 249
IF(MOO(INDEX,2)*EQoi) GO TO 206 OPM2 250
KT APE=K POUYi UPM2 251
LTAPE=JPOUT 'JPM2 2S2
GO TO 209 OPM2 253

208 KTAPE=JPOUT UPM2 254
LTAPE=KPOUT OPM2 255

M~ ICTR=INDEX UPM2 256
IF(INDEX *EQ. NZ) NXPAP=NOX -NZ*NXMAP UPM2 257
X 1= X2 CJPM2 258
)(2= X±+NXMAP*OGX OPM2 ? 59

2±iC CALL GOGO(OMAP,NMAP) QPM2 i!E0
REWIND KTAPE tJPM2 il i
WRITF(LTAPE)NUL OPM2 2E2
REWIND LTAPE OPM2 203
IF((NKE~oNE.1.5)ANC.(NREQ.NE.±7)) GU TO 220 0PM2 2E4
rD0 215. IMAP=ipNMAP UPM2ZE25
IF(OM4AP(IMAP)oGEe1.El'0) OMAP(IMAFh.=UoD UPMZ LE6

215 CONTINUE OPM2 2t7
221) CALL MAP(Oi4APNM'AP) OPM2 26e

(0 TO ±2±1. UPH2 2E.9

END UPM2 2 70
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*0 ECK* PAt~iA PAM2.A I.
SUBROUT INE PAMiA (F:SSID) PAMiA 2

CPAMiA 3
C Ho Go NuRMENT, ATMOSPHERIC S~CIENCE ASSOCTATES -JMNUARY i~79 PAMIA4
C PAMi.A 5

v C PAMiA I
c PART 1. OF THE AIRBURST AND USE.R S)EGIFIED SIZE-ACTIVITY PART;CLE PAMiA 8
C ACtIVITY MODULE PAMIA 9

rl PAMIA ±0
C MATCHES THE :ISSION TYPE I.N4OICATCR, Fiss1a, WITH THE STOR,--D t'A6LE-PAMiA ±1
C OF TYPES AND STORES THE ACTIVITY K FACTOR (R-t**2)/(HR-KT) PAMiA 12
c IN GAYF. FAMiA 13

PAMiA 1'4

PAMiA 16
COMMON /P1APOAT/ CAYF oCUTMAP tDGX ,L1GY *IH ,IV ,PAMIA 17

:JC ,NXMfAP ,NYMAP ,NZ zOU GoJISSAM ,PAMiA ±8
ZTGZ 9 Xf7 ,Xi 9X2 ,YGZ ,XMAX ,PAMIA 19
3X 14 1N 'YMAX ,YMIN tZ'IIN PAMiA 20
CCHMON /UI'ILTY/ KOUTNPRNT (±5l PAMiA 2±
INTEGER FlSS1IOPISTP PAM±A 22
1OGICAý NPRNT PAMiA 23
DIMEN~SION FISTPi 7)9 FK( 7) PAMIA 24
DATA PRUGRM / 6HPAIMAB±i i PAHiA 25
DATA FISTP PAMIA 26

1.1 6A'J23PE,6HP239HEvEHP239F',6HU235HE,6HUZ35FI,6HU238TN,6HU2,31iHE /PAII±A 27
ILATA FK PAMiA 28
I/ E.301aE9,6.0830E9,6.9733E9,7. ±±lE97,78643~E9,7.9407E9,8.2iliE9I fPAMIA 2?9

C PA~i±A 30)
Ji±0 FOR.MAT(///i0X(, 45HFISSID DOES NOT MATCH WITH ANY AVAILABLE TYPE) PAHIA 31

00 D il)U I=i,7 PAr'I.A 633

TIFýrCISSID .EQ* FISTP(I)) GO TO 20) PAVIA 3 4

101 CONTITNUE PAhlA 35 I
WRITE( KOUT ,iiGO PAMJA '11
C4LL ERROR( PROGRM, -±00, KOUT) PANIA 37

200 CAYF = FK(I) PAMIA 3
RETURN PAHIA ~39
END PAM±A 491

161



*OECK.,,,PAII2A PAN2A I

SU3ROUTINE PAM2A PAM2A2
C &AM?A 3
C Ho GC. I'lOR"CI~NT , ATMOSPHERIC SCOIENCE ASSOCIATES -CECEMBER 07t1 PAM2A 4
C PAM2A 5
CG PAM2A 6

mC IPAM2A 7
C PART 2 OF THE AIRBURST AND USER SPECIFIEC SIZE-ACTIVITY PARTICLE PAM2A 8
C ACTIVITY MODULE PAM2A 9

C COMPUTES THE PARTICLE ACTIVITY-SIZE ARRAY FP( FP(I) CONSISTS PAM2A 11
C OF THE EXPOSURE RATE, FOR ACTIVITY C..,NCENTRATED IN ONE SQUJARE PAtl2A 12
C METER OF GROUND SURFAiCE, ASSOCIAT--': WITH. PAkTICLES OF THE ITH PAM2A 13
C SIZE CLASS. IPAM2A 1.4
C FAM2A 15
C JO (LOGICAL) TRUE-COMPUTE EXPOSURE RATE AT YIME TIME PAM2A 1.6
C FALSE-COMPUTE DOSE PAMZA 17
C KOOý; (LOGICAL) TRUE-COMPLTE DOUSE FROfý TIME TENTER TO TEXltPAM2A 1.8
C FALSE-COMPUTE DOSE FROIP TIME TENTER TO INF. PAM2A 19
C CAYF ACTIVITY K FACTOR (R-H* 4 2/HR-KT) PAM2A 20
C PAM2A 21
C PMA22
C PAM2A 23

C04IMON /DECAY/ IGOJCKDOSTENTER,TEXITTIflE PAM2A 24
COMMON /MAPOAT/ CAYF ,CUTMAP 9DGX ,DGY ,I1H ,1V ,PAMZA 25

iJL; ,NXMAP ,NYMAP 9NZ 9 QC U7 SSAM ,PAM2A 26
-IZ XGZ ,Xi 9X2 ,YGZ ,XMAX tPAM2A 27
,YMAX ,YMIN ,ZMIN PAM2A 28

COtIMON /OUTPUT/ FISt.UMFF(20u),FWITABJG0,MASCHhN,PSIZE(2ýI~), PAMZA 29
± Fl4ASS(230)9PACT(200) PAM2A 30

COMMPON /UlILTY/ I(CLTNPRNT(i5) PArIZA 31
LOGICAL TGOtJDKDO5vNPRNT PAM2A )Z2

1000 FORMAT( iH±, 5X, 53HTAf3LE OF TOTAL ACTIVITY IN EACH PARTICLE SIZE PAM2A 33
ICLASS -// '4(6X9 5HPSIZE9 iOX, 2HFP, 5X)) PAM2A .34

2000 FORMAT( 8(±PE± 4.4)) PAM2A 35
3000 FORMAT( 1HOv13Xv ±±HK FACTORS -, 10X, iPt:11.4, PAM2A 36

I i7H- (R-M**2)/(HR-KT), lOX, iPEi±.'4, 16H (R-MI**2J/(HR-KTJ) FAM2A 37
C PAM2A .334

A -CAYF *FW PAM2A 39
IF( JO ) GO TO ±00 PAM2A 4.0

A = 32.3344 A / T ENTER** (0. 26) PAMZA 4±

IF( KDOS ) A A*(I.C - (TENTF./TE7XIT)*4(')s26)) PAM2A 4+2
GO TO 203 P'MZA 4.3

100 IF( TIME E*EO 3600. ) GO TO 210 PAM2A '44
A =A * 360i2./TIME)** 1.26) PAM2A 4+5

200 CONTINUE PAM2A 46
DO 310 I~lvTTAB PAtM2A 47

300 FP(I) = A* FMASS(I) PAM2A 4+8
IF( NIPRNT(15') RETUPýt PAM2A 49
NTAB=IT AB/4 PAM2A 50
IF(NTAt3"4 *LTe ITA3tNTA'3=N-TAB4!PA2A5
WRITE( KOUT 1003," ) AMeA 52
WRITE (KOUT,2i00O)(PSIZE(I),FPCII,PSIZE(I4NTV?) ,FP(I*NTAB), Puti2A 33

I PSIZE(I+2*NI'AB),FF (I-;aZ;NTAB) ,PSIZE(I#...it;TAfli,FF (I+34,NTAUi) .1=1 PAMZA i4

2NTAB) PAM2A 55I
CAYFA =CAYF 43.86iE-7 RAM2A 5b
WRITE (KCUT 3ý03) CAYF ,CAYFA PmM2A 57

RETURN PAM2A 56

ENO #-Am2A 59
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*OECKt PCHECK PCHEC I

SUBROUTINE PCHECK(IJINOMAPNMAP) PCHEC 2
C PG;HE6 3
C Ho G. NORMENT, ATMOSPHERIC SCIENCE ASSOCIATES - DECEMBER 197t PCHEC 4
C PCHEC 5
C #.*#4#*S4PCE;6
C PCHEC 7
C THIS SUBROUTINE DETERMINES THt TYPE OF MAP REQUESTEC AND PCHEC 6
C IT INITIALIZES FOR THIS MAP. FOR EACH PARCEL IN THE DATA BLOCK PCHEC 9
C IT COMPUTES THE BOUNDRIES OF ITS CONTRIBUTION ELLIPSE AND PCHEG 10
C IT LABELS IT ACCORDING TO WHETHEtk IT WILL CONTRIBUTE TO PCHEC 11
C SUBSEQUENT MAP CORE LOADS OR NOT. IF A FARCEL CCNTRIBUTE'. TO PCHEC 12
C THE CURRENT MAP CORE LOAC , SUBROUTINE CALC IS CALLED. PCHEC 13

C PCHEC 14
C iS**~~***** *$pHcj
C PCHEC 16

GLOSSARY .' #&* # •' CPCHEC ±7
C PCHEC 18
C J PARTICLE SIZE CLASS INDEX PCHEC 19
C KTR(IP) INDICATES WHETHER OR NOT THE PARCEL IS TO BE PCHEC 20
C CONSICERED IN SUBSEIZUENT MAP CORE LOADS - - PCHEC 21
C 0 - CONSICER PARCEL. SUBSEQUENTLY PtJHEC 22
C I - REJECT PARC.LL FOR FURIHER USE PCHEU 23
C YPRMU UPPER Y COCROINATE LIMJiT FOR PARCEL CONTRIBUTION PCHEC 24
C XPRMU UPPER X CCOROINAT-. LIMIT FOR PARCEL CONTRIBUTION PCHEC 25
C XPRML LOWER X COORDINATE LIMIT FOR PAkCEL CONTRIBUTION PCHEC 26
C YPRML LOWER Y COORDINATE LIMIT FOR PARCEL CONTRIBUTION PCHEC 27

C ASQ SQUARE CF SEMI-AXIS A OF THE PARCEL CONTRIBUTION PCHEC 28
c LIMIT ELLIPSE PCHEC 29
C RSQ SQUAPE CF SEMI'-AXIS 3 OF THE PARCEL CONTRIBUTION PCHEG 30
C LIMIT ELLIPSE POHEC 31
C SINA SIN CF THE ORIENTATION ANGLE OF THE A AXIS OF PCHEC 32
C THE PARCEL CONTRIBUTION LIMIT ELLIPSE PCHEC 33
C COSA COSINE CF THE ORIENTATION ANGLE OF THE A AXIS OF PCHEC 34
C THE PARCEL CONTRIBUTION LIMIT ELLIPSE PCHEC. 35
C GAMA LOG(BASE E) OF THE RATIO OF THE GAUSSIAN PARCEL PCHEC 36

O CONTRIBLTION DISTRIBUTION MODE VALUE TO rl.•" PCHEC 3f
C NE COUNT CF AVAILABLE PARCEL STORAGE LOCA t IN PCHEC 38
"C CORE. THIS IS THE NUMdER OF FARCELS .J '0 CHEC 39
C IN PCHECK. PCHEC 40
C NIJ A BLCCK COUNT OF DATA STORED ON TAPE AND.ioR IN COKE PCHFC 41
C F MAGNITUDE 41.E, INTEGRATED VALUEt OF A PARCEL PCHEC 42
C PROPERTY TO BE DISTRIBUTED ON THE MAP PCHEC 43
C PCHEC 44
C ALSO SEE OPMI GLOSSAFY PCHEC 45
C PCHEC 46
C FCHEC 47
C PCHEC 48

COMMON /CONOAT/ IC(2J) ,IHOB ,lPNCH ,IPOUT ,PVHEC 49

IISIN ,ISOUT ,JPOUT ,KPOUT ,KTArE ,LTADE .PCHEC 50
2MARRAY ,MBTAPE ,MXREQ ,SD ,INFAP PCHEC 51

COMMON /IAPDAT/ CAYF ,CUTMAP 9DGX ,OGY ,IH ,IV ,PCHEG 52

1.JC ,NXMAP NNY PAP 9Z ,QCUT ,SSAM ,#PUHEC 53
2TGZ ,XGZ ,Xi ,X2 ,YGZ ,XMAX ,PCHEC 54
3XMIN ,YMAX ,YMIN ,ZMIN PCHEC 55

CO4MON /PARDAT/ ASO ,3SQ ,COSA ,F IPCHEG 56
IGAMA ,KTR(IJO) ,PMAS(1ij3) ,PSIZ(IJj) ,RO(10I01 ,SIGXO(1UO ,PCHEC 57
2SIGYO(10)),SINA ,TPAR(IUO) ,XPAR(IJC) ,YPAR(IEO) ,YPRML ,PCHEC 58
3YPRMU ,ZPAR(i00) PGHEC 59

COMMON /RUNOAT/ C ,CFb ,FSUM -ICTR ,PCHEC 6C
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.iMAPRU4 ,NE ,NIJ ,94OR0 htREQ ,NTASK ,PCHEC 61.
20P~419(12) ,Ti J2 ,WFHAS(2.J6) POHEC b2
COMMON /DECAY/ IGO, JC,KO CSTENTER TE.XI TjTIME POHEC 63
COMMION /OUTPUT/ FISNUM.FF(,23w),FWNDSTFJGCI1ASCIHNPS(2uJ), PGHEC 64

1. FI4ASS(2.ZO),DIAM(20G1 PCHEC 65
0IIENSIrCN OMAP (IMAP) FOHEC 66
LOG;ICAL IGOvJD9KDOO PCHEC 67
(DArA PROGRM/GHPCHECK/ PCH-EG 68

C PCHEC 69
NE=I PCHEC 70
IF( IJIN*EQ.ICI GO TO 5C PGHEG 71.

J=I PGHEC 72
IJI N=0 PCHEC 73
NDST'31: NDST Ril POHEC 74~

5C DO 777 IP=I,NIJ PCHEG 75
C PCHEC 76
C DETERMINE IF THE DEFCSIT INCR~EMEKT Iý) GRCUNDEO PC;HEC 77
c PCHEC 78

IF((7PAR(IP)-Z'4INI.G1.if'o0) GO TO ZUý PCHEC 79
C NREQ It1 2, 3, Ii, 5, o9 7, 0, 'g, lug lit 12, ±3, 14, 15,pPCHEC 60

I )4. ,±~iZ.101) 9EQ PCHEC 82
C NREQ - 6, 17v 15 PCHEC 83
C 'PCHEC 84
C !Vi COJUNT OF GROUNDED WAFEKS, OR~ MASS DEPUSIiED, OR TIME OF ONSET PGH-EC ~55*
C OR CESSArION, OR SMALLEST UR LARGEST PARTICLE SIZE. PCHEC 86

i0l F=09AS(IP) PCHEC 87
GO TO 1ý0 PCHEC o8 I

C PCHEG A9

C I C-3 DOSE RATE AT TIME TI SECONDS PCHEC 90
JC3 IF(TPARAIP) - r1)iz~2oi20j2 PCHE.C 91.

C 104 H~j HR NORMALIZED DCEE RATE RESULT.TNG FRCM PARTICLLES IN THE SIZE POHEC PCE 93

C RANG5 TI TO T2 MXCýOIýETEPS PCHEC 94
!'4 IF(PSIZ(IP) *GE* TI, .ANCo SIZ(IP) *Lt. T2) GC TO 120 PCHEC 95I

GO TO 2;j PCHEC 9
C PCHEC 'ý7
C IJ59 i36 OOSE AGLUMULATEC FROM TIMES Ti TO INIFNITY CR T2o PCHEC ýoe

10E !F(TPAR(IP) *GE* T2) GO TO ZilFC-ECY
10i5 TF(TPAP.(IP) .GE. 11) GO TO i.j7 PCHEC13O

T E 14T E.-T I- T G PCHECI~ I
C=CF6 PGHECI±'2
GO TO IV~ P3HECI ý3

ICV TENTE-R=TPARCIP)-TGZ PCHEC±C4

IF(NREQ .EQ. 9 *OR* NREQ *El* 1j) GO TC 12t, PCHECI£5 1
C= 3Z. 3 344 ( TEN T ER) (O2 6) PGHEC±.ý6
IF(NREO .EQ. 6) C=C'(±.C - (TENT.R~/TEXIT)**(L.2E)) PCHEC1.'..
rO TO ±20 PCHEC1 ý8

C112 TOTAL PARTICLE MASS CEPOSITEiJ BETWEEN TIMES 11 ANJ 12 SECONOS PkZHEA±l*C
112 IF(TPARCIP) .GEe T1 *AND* TPAk(IP) oLE. T2) GC TO ILI PGHEC1II

C~O TJ 2LJ PCHEC112
C PCHEC113
C !13 MASS FROM PAkIICLES IN THE SIZE RANGE 71 TO T? PICROMETERSo FGHEC~i14

113 IF(PSIZ(IP) .GE. Ti *AtNC. PSIZ(IPI eL. T2) GC TO I0;. P(;HEC115
GO T) 2Z3 PCHEC116

FCHtC 117
C i2Gv FIND INDE-X OF DARTICLE SIZE CLASS FGHEG 118

120 IF(ICTR .NE. 0) GO TC 122 P-CHEC1199
121 1FfA3S(PSIZ(IPJ PEWJ) *LT. 1 JE-S) GO TO 12 5 PCHEC120
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J=J+i PC Mc.Cl 12
IF(i.LE9NLJSTR)GO TO 121 PC4EGJZ2
CALL EPRORO(PROGRM 9-120,ISOUT) PCHiEC±Z3

122 00 123 I=1.NOSTR PCHEC124
IFDIM() GE PIZIP) O O 2 PCH1ELI'S
KN(OSTPI-GI SZI))G O 2 CHC2

123 CONTINUE wE.
CALL ERROR(PROGRtI,-1239ISOUT) PWL~

124 J=K PCNLL,129
125 IF(NREQ .EO* 9 .ORo NREQ .EQ* 13) CALL FAMZ I-CmEClSL

IF(NREQ*NE*14)GO TO 130 PCH4ECl Si
F=FP( J )*PMAS(IFI/FI4ASSC .J I/SSA4 Pt.NHE(,13
GO TO 110iCL 3

130 F=FP( J )*PMAS(IP)/WFMAS( J )*C PCHLCI..,'
C P.;HECI 35
C # *.....#. *4*4 4*44*e4

C PhCHE C I??
100 CONTINUE PCI4EC136

C COMPUTE GA MA A NO DE rERMI NE THE L'ITING COCIkDINATEt (,F P !NE,1-
C PAR~TICLE CONTRIBUTICN ELLIPSE PCHEL141±

C PCHEC1'i2
IF(F*LT.QCUT) GO TO 200 PC*4EL1..3
GAMA = ALOG(F/SIGXC (IP)/SIGYOCIP)/QC.UT/E.i8*,1l831) PcmCml.

IF(GAMA*LT9.J*M GO TO ZVO PCHEC145
COSA=COS(RO(IP)) PCNLCI,*6
SINA=SIN(RC(IP)) FGCNL1.47
ASQ= 2. ]JGAMA*SIGXO(IP) 42 fPýIEC14,e
BSQ= 2.*GAMA*SIGYC(I") *'2 iNc; H- 4149
YPRMU = YPAR(IP) + SCRT(ASQ*jSINA**'- + O3SOCOSA**Z) PCHEIl~c1
YPRML =2.0*YPAR (IF) - YPRMU PCHF;15 1

C PýIHEC1`2
C DOES THE PARTICLE CCtNTR18UTE TO THE MAF WITHIN ITS VERTICAL PCHt~Cli.S
C (Y AXIS) LIMITS - CHECli4
C PCH;-C: i5

IF(fPRMU.GT.VNIN + CGY.ANDi.YPRML.L7*YMAX) GO TO 21)5 Pt~hEC156
M0 KTR(IP)=i PCHEC157

NE= NE+i PC"-Cl1%j
GO TO 777 E.19

205 XPRMU=XPAR(IP)+SORT(ASQ*COSA**2 + 3SQ*SIKA*#2) LH-L~
C+
C DOES THE PARTICLF CONTkIBUTION LIE' C04PLETELV iEYONiU THE LEFT PC4ECI,2
C rOUNORY OF THIS MAP CORE LOAO -

C -c
IF(XPRMU.LT.Xi+DGX) GO To 200 P~, 5
YPRHL = 2.0OXPAR(IP) - XFRMUti

C DOES THE PARTICLE CCKTRIEUTIOi4 LIE GOMVLETELY 3tYONt' THE ,ilGHT pH
C BOUNORY OF THIS MAP CORE LOA9 -P E;I

C PCHEC1 70
Tr-(XPRML.LToX2) GO TC 22C -(CHE(1714
KTýý UP)= HEL 1

GO TO 777 PC H:.C 1 3
C RC'HEL114"

C WILL THIS CONTRIBUTEF ALSO CCNTRI3UTE TO ýLBSE 'UENT mAP CURE LLiACSp,;m--.Cý75
C P"CHEL 176

22J IF(XPRMU.GT*XZ) GO TO 23C ~E.17

NE= NE+i PC HE C179
GO TO 240 PCo* iE-C~l,
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230 KTR(IP)zO PCHEC±31
240 CALL CALC(IPOMAPNMAP) 

PCHECi8.

7T7 CONTINUE 
PCHEC±•3

C 
Pt; HECI- 34

C, rTURN 
PCHECG85

C 
PCHE C186

END 
PCHECi87

OECK. PO,4P POMP ±
SUBROUTINE POMP POMP 2

C POMP 3
C THIS SURROUTINE S0PTS OUT THOSE OAROELS THAT WILL CONTRIBUTE POMP 4
C TO SUBSEQUENT MAP CURE LOAJS, AND DUMPS THEM ON TO TAPE FOR POMP 5
C TEMPORARY STORAGE POMP 6
C POMP 7
C H.GeNORMENT JUNE .18.1971 POMP 8
C POMP 9

C GLOSSARY o*# *.'. 4 a# 4 4 **POMP 1.
C POMP li
C JL COUNT CF PARCELS MOVED FRCM UFPER TO LOWER CORE i.'JMP 12
C (JL.LE.KP) POMP 13
C JP COUNT CF A@tILA9LE PARLEL. STOkAGE LUCATIONS P, iSEO POMP 14
C IN THE PARCEL CORE STORAGE BLCCK SORT POMP 15
C (JP.LE.hE.AND. JP.LE.KP) POMP 16
C KP NUMBER CF PARCELS IN COkE THAT ARE TO hE UUMPED POMP iT
C ONTO TAPE POMP i8
C (KP=NIJ-NE) POMP 19
C NE COUNT OF AVAILABLE OARCEL STOk.AGE LOCATIONS IN POMP 20
C CORE* TI-IS IS THE NUMBER CF PAPCELS REJECTED POMP 21
C IN PCHECK, POMP 22
C NIJ A BLOCK COUNT OF DATA STOKEL ON TAFF AND/OR iN CORE POMP 23
C POMP 24
C ALSO SEE OPM1 GLOSSARY POMP 25
C POMP 26
C POM eý*e~4d..4. 7

C POMP 28
rO14ON /CONEAT/ IC(ZJ) ,IHOB ,IPhCI 9IPOUT ,POMP 29

iISIN %ISOUT ,JPOUT ,KPOUT ,KTAFE ,LTAPE ,POMP 30
ZIMARRAY ,IaTAPE .MXREQ ISO ,INFAP POMP 31

COMMON /PA'RDAT/ ASC ,0SQ 9COSA ,F ,POMP 32
IGA4A .KTR(1'c,) ,vNAS(1i.3) ,PSIZ(,O0) 9PO(100) ,SIGXO(LUO),PDMP 33

2SIGYOIl":),SINA ,TPAR(1jO) ,XPARI.!.') tYPAR(iCO) ,YPRML ,FOMP 34
3YPRHU ,ZPAR(ICe) POMP 35

COMMON /,UNDAT/ C ,CF6 ,FSUP PICTR ,POMP 36
INAPRUN ,NE ,NIJ ,NURO ,NREC. ,NTASK ,POMP 37
2CPMIJ(i2) ,Tt ,T2 94FMAS(2u0) POMP 38

nATA P:ZUGRM/6HPOMP / POMP 39
C POMP 40

KP=NI J-NE. POMP 41
IFINE-.E-).) GO TO I.CI POMP 42
JP=l POMP 43
NMNIJ~i POMP 44
Jzj POMP 45

JL=O POMP 46
C POMP 47
C SOiT T,4k)UGH THE STL, FO FATICLE 3ATA bLCiK mNO MOVE ALL PDM1P 4e
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F'1

C PARTICLE DATA TO B5 CUNPED INTO LOWER COPE SC TPAT IT IS POMP 49
C CONTAINED IN A SOLIC DATA 3LOCK (IoE. A CATA BLOCK WITH NO POMP 50
C REJECTED PARTICLES IN IT) POMP 51
C POMP 52

00 300 I=1lKP POMP 53
IF(KTR(I).EQI0 GO TO 30U POMP 54
Jp=JP4.i POMP 55
O0 2CC K=JNE FONP 56

L-4-K P0MP 57
IF(KTR(L).EQ.1)GO TC iOC POMP 58
JL=JL+t. POMP 59
KK=K POMP 60

C POMP .4
C MOVE PARCEL DATA TO AVAILA9LE STORAGE IN LOWER CORE POMP 62

POMP 63
XPAR(I3::XPAR(L) POMP 64
YPAR(I) =:YPAR(L) POMP 65
ZPAR(I)=ZPAR(L) POMP b6
TPAR(I)=TPAR(L) POMP 67
SIGXO(I)::SIGXO(L) POMP 68
SIGYO (I ):SIGYO (L) POMP 69
RO(IJ=RO(L) POMP 70
PSIZ(I)=PSIZ(L) POMP 71
PMAS(I)=PMAS(L) POMP 72
GO TO 260 POMP 73

100 JP=JP+1 POMP 74
20 CONTINUE POMP 75
250 IRROR=-250 POMP ?6

GO TO 200O POMP 77
26[ J=KK+i POMP 78
.00 CONTINUE POMP 79

IF(JPLE.NE) GO TO -00 POMP bO
31.0 IRROR=-3t0 POMP 81

G0 TO 2QUO POMP 82
500 IF(JL.LE.KPGO TO 1O0C POMP 83
510 'IRROR=-510 POMP 04

2CO0 CALL ERROR(PkOGRfJ',IkFCRISOUT) POMP 85
ICOO WRITE(LTAPE)KP POMP 86

WRITE(LTAPE)(XPAR(I),YPAR(I),ZPAR(I),TFA(I)|,SIGXO(I),SICwYO(I), PiMP S7
i RO(I),PSIZ(I) ,PMAS( ]),I=1KP) POMP ý6

RRETURN POMP 89
"END PO6P 90
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"DECK, SRTCNT SRTCN 1
SUBROUTINE SRTCNT( X, V, CAT, K, CRDLBL) SRTCN 2

c SRTCN 3
C He Go NORMENT, ATh4CSFHERIC SCIENCE ASSOCIATES -MARCH 1979 SRTCt' 4
C SRTCN 5
o 4C4*444* ~C 6

C SRTCN 7
C GIVEN AN UNOkDERFO SET OF CONTOUR POINTS# THE POINTS ARE SRTCN 8
C SEQUENCSD !SUGH THAT EACH SUCCESSOR P01NT IS THE CLCSEST POINI TO SRTCN 9
C ITS PREDECESSOR. EACH CLOSED CONTOUtý IS SEGREGATED. SRTCN 10

*2C SRTCN 1±

GLOSSARY *4** ******* * *SRTC N 1.2
C SRTCN 13
C X,Y - POINT CCURDINATES SRTCN 14
C CNT - CONTOUR VALUE SRTCN 15
C K - NUHRER GF POINTS SIRTCN 16

C XXqYY- FIRST PCINT ON A CONTOUR SRTUN 17

CXP,YP- MOST RECt:NTLY FOUND POINT UN A CONTCUR SRTCN 48

C SRTCN 10

COMMON /CONDAT,/ IC(211 91HOB ,IPNCHI ,IFIUT vSRTCN 22
iISIN 91SOUT ,JPOUT ,$(PUUT ,KTAFE 9LTAPE ,SRTCN 2.3
ZMARRAY MB~TAPE ,MXREQ *So ,INFAM SRTCN 24

DIMENSION X(330)9 Y(300) ý)RTCN 25
DATA CLRv PROGiýM/ loE309 6HSP.T(.,NT/ SRTCN 26
rATA CODE/ 6HDELFIC/ SRTCN 2T~
VEC(A,B,C,O, (A-C)4*2 + (8-0)442 SRTCN 28
ILOOP=0 SRTCN 29

4.1. IF( K .3T. .3) GO TO E5 SRTON 30
WRITEIISOUT, 3WO) SiRTCN 31
00 5C I=1,K SRTCN 32
WRITE( ISOUT, 14CO) CNTX(I), V(IJ SRTCN 33

50IF (IPNCH *GT. J) WR ITE I PNCH,#2 L0j~) NT, X (1~) Y(I)9CRDL BLi CO0DE SRTCN 35
SlIFIIPNCH GIT. 3) WRITE.(IfzNCHs2l.J)GNT, X(!)qV(I~vCFRULBLt CODE SRTCN 34

WRITEIISOUTs 1000) CNTgX(j)t' Yii) SRTCN 36
RETUktN StRTCN 37 .

CHLCK POINTS AND kEARRANGL IF NLtESSARY TO AVOID A T WC-PCIt4T CLOSUtE SRTCN 36
55 ILaOD=ILOOP~± SRTCN 39

IFIILOOP *GTe V.) GO TO 1UG SRTCN 40

H~le S;TCN 42

flO E' I=3.,K SRTCN 43
IF(VE-C(XCI)qV(l).X(I),V(I)) .GTe qlENI GQ TC EQ SRTCN 44
P1=1 STCN 45

VE9~LAXII,(1)(IJY I)) RTGN 46

6) CO0ITINU- bRTCN 47
DO 65 1=29K SRTCN 48
IFII .EQ* NJ GO TO E5 ,)TCN 4.9
IF(VECI(X(M),y(Ml),Xfl)9y(Ii) eLtL. VEil) 60 TO 1C J zýRTCN 50

6S CONT I HUT SRTCN 51
WP=X(I) SRTCN 52
ypzy( 1) SRTCN 53
0O 76 I=29K ýjTCN 5'

YfIi~=IJ~SRTCN 55
F, II-)ZV~iSRTCN 56

X IK)=XP b.RTCtN 57
Y(KlY ()V jRTCN 58
rO T1 ;, SRTCN 59

CC"I"E'4CE CALCULATIUN OF A LO'NTOUR CLUSURE ýRTCN jO

..i L ... .. '...



100 XP = X(±) SRTC N 61
VP= Yli) -S -iC N 62
XX = X(i) s RTCN 63
YY = Y(i) SRTCI. 64
KK = I SRTCN 65
VEN VEC(XP, YP, X(2)9 Y(2)) SRTCN 66
M =2 'ýTCN 67
WRITE(ISOUT, 3000) SRTCN 68
WRITE( ISOUT, 1000) CNT, XPv YP SRTCN 69
IF IPNCN HoGT. 0) WRITE (I FNGH,20 00) GNTt XFi VP, CRDLBL, GODE SRTCN 7(C-
L 3 SRTCN 7A

600 00 700 I=L,K SRTCN 72
IF(XI) *EQ. CLR) GO TO 700 S'RTCN 13
IF( VECt )(P, VP, X(I), Y(I)) .GT9 VEM) GU TO ?0L bRTCN 74.
M =I SRTCN 15
VEM =VEC( XP, VP, X(I), Y(I)) SRTCN 76

700 CONTINUE S)iTCN 77
701 XP = X(M) SRTCN 78

VP= Y(M) S$RTCN 79
X(M) = CLR STN6
WRITE( ISOUT, ±000) CNTt XP9 VP SRTCN 61
IF(IPNCH a.GT. 0) WRITE(IFNCH,2CJdICNTt XP, VP, CROL8L% GQUE SRTCN 62

702 IFI VEC( XP, VP, XX, VY ) .EQ. J.0) GO TC 75L SIRTCN 63
L= i SRTCN 8'.
KK = K< + ± )RTC N j5

7L,5 00 7%0 I=i*K S'RTCN Th
IF( X(I) *EQ. CLR) GC TO 710 SiRTCN 67
VEM= VEC( XP, VP, XCI),p Y(I)) SRTCN 88
MI SRTN b~9
GO TO 600 SRTCN 9J

7±0 CONTINUE SRTGN 91
CALL ERROR( PROGRM, -7101 ISOUT) SRTCN 932

750 IF( KK sEQ. K) RETURNI SRTGN -j3
COMMENCE INITIALIZATION FOR ANOTHER~ CLOSURE* ýRTCN v4
CONDENSE REMAINING POINTS INTO LOWER CORE. SRTCN 95

KP=K-KK SRrCN 96 j
KKP=KP+i SP StN 47I;IF(X(T) .NE. CLR) GC TO 770 .ýtRTCN 99
0O 76C J=KKPK SRrCNi'.
IF(X(J) *EQ& CLR) GC TO 761 )RTC Ni 1
X (I )-X(CJ) 4RTCNi±2
VCI )=Y(J) 'iTCNI.3
)U.J)=CLR SRTCN'.4
GO TO 768 :iTC N : 5

160 CONTINUE TC i'J±6
765 CALL ERROR(PROGRI'o-7t'ýoISOUT) SIRTCNI221
768 KKP=J+1 SRTCNi1,8
77C CONTINUE SR1CNIL9

ILOOP=9 Z)Tk;Nli 0
K= KP 4'RTCN1li
GO 7O 4.0 z, ,1,1

5Ab00 FORMATC 5Xv 3F±C.0) SRTCtil.3
2t30 FOR4ATC 3 F10.O,10OX, A iG Cl0X, A 6 ýiTCN±I
3CCO FOýMAT(JHO) SRTG.N115

EN5 SPTCNI,.6
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4DECK, PAMl PANS. £z
SUBROUTINIE PAMIT '-IIN FSI PANS. 3
I (HOB3 SLOTMP .THS0 T ~1TFSI PANS. 3

C PANS. 5
C R. C TOMPK(INS -- US ARMY NUCLC-A.K CEFENSE LABS PANS. 56
C TAPELESS VERSION FEBRUARY 1973 oANS. 6
C OCT093ER 1966 PAM± a
C EECTV PRkA FO TIHE-INODEPENCEN7 PART OF PARTICLE-ACTIVITY PAMI 9
C NODULE f-ANS i.1
C PN.1
CALLED BY OPS.........*******PAMI. lZ
C PANS. 1.3
C 4 0 # * 4 * GLOSSARY * *PANS. 14.

C PANS. 15
C CAPFIS CAPTLRE-TO-FISSION RATIO PANS. 16
C EMITN NUNMc.R CF NEUTROhS EMITTCiJ PERI FISSICN PANS. 17
C FISSID SIX CHARACTER IOENT.LIV~Ri OF FISSION TYP~E PANS. ie
C IFTAPE(i0) LOGICAL ARRA", TO CONTROL FILE 14ANI FULATION PAHL 19

C (1.) TPUE - SET INTP NOT EQUAL TO ISIN FANS. 20
C FALSE - SET INIP = ISItt lPAN± 21
C (2) TRUE - SET K'RO =INTP PAHL. cZ
C FALSE - SET K40 ISIN FANS. 23
C (3) TRUE - WRITE FILE IPAN PANS. 2'.
C ('.) TRUE - READ FILL IPAM INTO MEMOFV ANO RETJRN PANS. 25
C (5-it) SFARES FANS. 46
C IPAM OINARY FILE OF PAMI± OUTPUT FCIk RLSTARTS PANS. Z7
C ISIN INPUT FILE (BC.)) USýED t3Y OlHEk OF.FIC MUOULES PANS. 2e
C '(OUT BCD FILE OF FAMl OUTPUT FOR PERIPHtERAL PFINTItNG PANS. 29
C '(RD INPUT FILE (BCO) CONTAINING SOIL FARANLTFRS PANS. 60
C KPRNT(20) LOGICAL AlkRAY TO CO,4TROL W$KIT.LNG OF KOUT9 TRUE = bdRITEPAMISi 3
C (1.) SETUP - To-,ANSITI2N ýZAP3S (WAK<NING - PKOUUGE.) SOMNEFAMI 32
C 700 PAGES) PANS. 33
I; (Z) SETLP - INTERMEDIATE FCFM OF NUCLIDE TAtILE (OCTALPANS. '14
C (3) SETUP - FINAL FCRM UF NJGLILL 7A3Li (OCTAL) P~AMS 35
C (46) YIELD - FISSION VILLD TA6LE PANS. 36
C (5) XPkP' - EXPOSUR~E R~ATE MULTIPLIEf-S PANS. 37
C (6) FRATIO - REFRACTJ.RY FRACTIONS (FR) PANS. 38
c (7) FRATTO - SOUAP.E .. JOT OF FSt (dSUEKI PANS. 39
C (6) It'OCQS - INF0,KMATIUN STCIREO FC,9 USE 8Y I;46LL. PANS. 43
c 0.) 9 A ?,N - AUCL,&0- AUtL.AN.AFS (WAN-P!:O - THIS PA 14S 42.
C OFTION CUMBINdLO WITH JO = FALSE WILL BUKY YOUL PAN. 4.2
C Ih PAPER) PANS. 43

[ C ILLc) GXFSR - FISSION *uUJULT ACT.&VIlY VS PART SIZE PAMS. 44'
C (WAARNING - SEE (31) PA~41 4.5

C (11.) ItCCO2 - INLIUCED ACTIVITY (t~IL? VS, PART SIZE PAMI 46
C (WARNING - SEE (3)) PANS. 47

C (121 UkAh - IkuUCED AýTIVITY (MA:SS 239) VS PAe<T SIZE PAIII 4c
C (WAANING - SEt. (3) PANS 49
C (131 MCHCEP - SELELTED NASIL CHAj% ACIIV1Y VS PART SIZEPAMS. 5c
C (14) SPAPE PANS. 51
C (151 PA42 - 00 NJT WPIIL 7OTAL ALT IVITY iS, PAKTICLt. PANS. 52

C SIZE (WARNING-St.E (9)) PANS. 53
C(S.E-4C) SPARES ePAMS. i4

c PAMI)(S2) * .Uh IOENTIFICAIdJN FC..( PAK71TCLE-ACTIVITY M%.)0JLE PANS. 55 *
C * 4P * ** PAN± ,6
C PANS. 57

COMMON /.;ONDATi IC(22) I No 3 ,IPNLH ,P A piPAMI 5b.
S.KRO *ISOUT 9jPOU7 9K-UUT , KT Al-E ,LTAPE FPANl 59
2M4RRAY ,NBTAP-: tMXkErI *SIGMA IPjNTF PAN. E20
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COMMON /OECAY/ IGO9 JCIKOS9 TENTER9TEXI T9TIME PAKI 61,
COMMON /FISHIN/ ABEGK(7OU),ABUNOC(?00) BRANCH( 130) oCAPFISO PAHI. 62

1 DCON(7J0o~.IaRA.Iýuc,,4AXNuC,NuLT~a~t4tUCLIo(700I PAMI 63
COMMON /FRYLNG/ BSUeK9(9c),ERM(±85htJRM(185),oKfrNvECF(90) PAMI 64.
COMMON/ INDUSfALBFOM,FAC (7918) ,FOGINY (7,18$ *ISO lie) 90^ , XxLAM(7#1 WPAMI, 65
COMMON IOUTPUT/ FISNLMFFt200),FWITABJGOMASCHNPSIZE(200), PAMI. 66
1. Fr1ASS(213)qPACT(210) PAMi 67
COMMON /UTILTVI KCUT,NPRNT(15) PAMI 68
LOGICAL IGOJOKOOSvPRNT PAMi 69
INTEGER TYPE(12) , ISSID PAMI, TO
DATA TYPE/6HP239FI,6HP239HE,6HP239THt6HUZ33FI,6HU233HE,6HUZs3TH, PAMI 71.

1. 6HU235FI,6IHU235HE,6HU235TH,6HUo-38FI96HU238HE,6HU238TN/ PAMI 72
C PAMI. 73

IIATA (BRANCH(I),I1,'i95 )/ AMI. 74
S So OOOOCOE-i, '..OOOGCOE-19 39600COOE-1, 6@4O00oQE-iv 5*O6J3420E-ig PAMI. 75
S 5o.a033'OE-1, 6.OOOOCOE-2, 9*4000OOE-it 4*404Aj0i2E-19 5.60uUOOE-i, PAMi. 76
Sio.301JOE-±, 9*OOOOCCE-1, i.3UOOOOE-is 8.i'OQO0UE-±, 3.0ui030E-2, PAHi 77 I

s 907YO33aE-1, 7oý00a40E-29 9.300UOOE-i, i*18LOOOE-1, 8*82000CE-ii, PAMI. 78
S i.5O0~00E-±, 8.SOO0OCOE-1, 6*3000NIE-±, 4o08U~JO0E-iv 2.50UOrJ0E-it PAMi. 79
$ 7.531O'ITGE-i, 2*0006COE-29 9o8WOG0E-iv 9.60U000E-ii, 4sOJOOOOE-2,, PAMi. 80
S 8o700O3OE-l, 1,&3ý00COE-19 5.O000JdE-±,t 5I,006LGE-±, 9*95300CJE-±, PAMi 81
S 5o 31096E-3, 2.o60CCUE-l* 7*9400U0)E-19 5oG0C0JCE-i, 5a00UJOCE-19 PAMi 62
1 5.000003E-1, 5,300000E-1, 5.OOO0dOE-±, r,.0~0tJE-i, I.OCuJJOE-2, PA~i 83
$9o9100a)'JE-19 6e,80 3a L OE- 19 3*200000E-it 5 9 0 DUL OE-i, 5.aOOOOCE-±, PAMi 84

S 9* 000030E-i 1 0.0 0 COE- J 5. hJ3U 03OE-1. , 5 . 0 0C w OE-1, 7*26iJ0OUE-±, PAMI 85
S I ±.'7Y.'E-l, i.L .',~E 9 9 J J L -2 , 9.1i,.UV1,.-1, 9e5OwJ3LEiJ, PAMI ~6
S 5*0100ODE-2, 5.CDOOCUE-1, 5*0Jý303JE-iq 6.OOCODOE-±, 10.000JOE-li, PAMi 87
$3.O0nOt)3E-iq 2sigOC00E-19 7930OJ0E-it lo00L(O0CE-3, 5.D000(L6E-1, PAMi 88

S 5. OUGOOOE-±, 5*000 C COE- 2 5.aaa00JE-i, 4*5OWJCE-it 5o 0 'W'00 0E-i 9 PA1I. 89
$ 5sO0COQ2E-Iq 3900GCUCE-19 9*7000J0E-i, 5oDOULOGE-ig 5oCGUOOOE-i, PA~i 90
t 5. 0000ýJE-i, 5* OOOUCOE-±, 2e±5G~dJE-Iv 7 o85 LO'I E-1, 9 go900 3 UE-i , PAHI. 91
$1.. 19 03 0 E-2, 5* 0 J C &E-±, 5.200C03E-±, 2.2000 OE-i9 7.80000CE-i, PAMI 92

3 g 98GOOO0E-±, 2m, OCO&C0E-2, 9.7UOOOO~E-i, 3*0000DCE-2, be.5 jU00 O0E-2/ PAMI 93
DATA (BRANCH(I)9I=96,i30 )/PAMi 94

S 9o.35e0023E-it is7300COE-29 89270OUJE-I, 6*80(aJUCE-I, 3,@2i40'OAE-it PAHI. 95
J g 9.OOOJOE-±, le GOOOGOE-±, i. 50t0 0OJE-I v e o50 L4 UOE- It 2.O~uJDOE-±, PAMi 96
S 8o 010011JE-19B 3 8.O COOE- Il 9o920 00OE-Ii, 7e20OLOOE-i, 2.8 U30 0Lt.-I PAMI 97
$ l ±3!'OOOE-i, 8* 70 0 0COE- 19 2.400000E-21 9*764200uE-i, 3o0i.u0JCE-iq PAMI, 98

7o 3.O0010E-19 4eO0J00 OE-29 9a60 0COOE-±,t 9e,20000DOE-i, 8.OOOOOCE-2s, PAMi -99
S 3*009GaIE-29 997C00OOE-1, 4.2LJDOOJE-2t go60CCIOE-19 7.SOJ3iJLE-1, PAMI, 100
S 2,51tO03DE-i, 7e.3000CflE-19 2.7UOOOOE-i, ý960bOOO0 I (s906.~0000 PAMI. 1.01
DATA (r)CUN (I),I~i,95 )/PAMi iuZ

$ 6.93i470E4±, ±.q80'420E-1, 6.931470iE-2, 4*1406E3E-69 1.365538E-5, PAMI, ±03
$ 04000131 9 6o93147UE+i9 3s4b5735E-i9 9990210CE-29 5o776225E-3t PAMI 104
S 4o0±i267E-5v i±.307825E+G, 0*0JO0~0i 1 6@93147uE41v 4e62J98CE-i, PAMI 165
S 1. 732867E-it 2*56721±E-3, 1.48i'083E-3, LJ.UOCOOC , 6993147CE+it PAMi 106
S 6o93i470E+i, 2.7~72588E-19 7.296284E-2, 5.776225E-3, i.414566E-2, PA~i 10)7
S 1.'.18a35E-4, 09000r000 t 6993i47JE+i, 3o465735E-1, 8.664337E-2, PAMi ±ý8
$ 2.3iO49JC-29G C.~00000 7 .265692L-69 C.GOOOU)L b*93i'7CE~i, PAMi 1-59
3 4,6211983IE-19 i.98J42UE-19 4*620980E-2, 1*28.360EE-2, i..9±-,PAM, ILO0
S 49975215E-6, OoCCOCCO ,6.93i47JE4±, E.931.470E.±, 2.772588E-it PAMI, ±.Li
S 8.664337E-2,o 9*16e6l±E-5, 1*9254d8L-3, 1*2695u-0E-49. O.O0w'3ý0 , AMI. 112

S .9±4~E±,4.20a0-1, ±.43'-it 2.77258eE-2. 1.283606E-39 PAMI 113
S 2. 9697 81E- 3, 3o66j750E-13, vo.J]OuC E*931.474E+±, 4962U960E-1,PAMi 114
S 2s3134C3IE-, 2e,772566E-Et 1..3254rJcaE-29 ý.~w! I 6e93147JE+i, PAMI 115
f 6.931'.7)E+±, 3.4C-5 7z5E- it S.9.'22)jE.-29 2.iOA4'5c_-2, 2.026746E-4, PAMI 11.6
S 6.4i8123E-4, 0*10110" t 6.9.3±47uE41., 4.621:9I3LE-i, i.386294E-1, PAMI1. 17
5 3.85u817E-2, 9 5.3b325i.E-6, 3.06i.CC , 6.9.31±7LE~i, FAMI lie
'S 6o931.471E+AJ, 3. '65735E-1, 9e9j2±JOE-4ý, l.C045 ElE-2, 4.62-j98CE-4, PAMi 119
S 8*022535E-5,o 1.J3i373E-'i, 0.9uOCOiJ 6.93147LE+i, 4.62098CE-1, PAMI. 1.210
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lo1731367E-19 3*850817F-39 3*6i1~l.4E-49 .. CG.U OL ,6.931-47tE+l/ PAVU. I11
DATA ([.('ON (I)tI=9E,±9J U/fA~ ~

3 6.931.471E-± ls.e±97:E+4j, 1.T773EjL29 3.6LO17E-~,5 .4.375i.-E-5, PA M 1 1 23
3 2. j7.?i23E.-99 U. 'JOUC , 6.*.31'47E+I 3*46573ýE-lv 4.33 ±bE-29 PAMI ±2'.
$ I. i5524-3E-2, Oo IUO'2Li 9 1.11081.2E-2, 4 '.3 1S. 91ý- 79 C e 0 AMI r l5
S 6. 93147ýE4-l, 4o63fC-I 4.332163E-29, l.2718 2SE-2,9 1 .4 OI83E-4, PAM± Jib
$ i. T>105±iE-159 0 0 0 0 0 a , 6*93147'GE+± b 69.31,47C7+19 2e 7725o86.-19PAM1 li?
3 4.2524.36E-2, 6s.e7645BE-59 6.41.3u28E-4, . * 00WL% " , 6.93±'.71E41, PAMI lib
3 3* 465735E-it Is 575.3 44E- It 396±2±'.±E-3, 7o 561591E-'.ý Is5od621E-7$ I-AMl 1lý9

4a 43321 69~E-2, v 0 0 JD~ 0 tb.331470E+i, 6*93±1.7ýE+lt 49 332169~E-1,j PAMI 1
S 2.12"'.44E-2, 4e.278685E- 'v 7 o84..'I55E-1 6, v2*994414E-69 .u00 ,PAMI 131

6. 931-s 70Et1, 3.'657.35E-1, 6.9.31'.TJE-2, 9.b~2 7,42E-39 J. .98.#957E-5 v PAM!I 12

32. 31149.JE-1, 1. 317825E- 2, 7 . I 3.L J.±.E - 5, 5o34t35tE-5, j s ,j PANM. 1*'4
$4 9.3 1.47'jE +, 6 9 314 70E+ J, 3 * 4b5 73 5i.-I9 1 e23 7762 F- 1 1.4'.,.:5EE-39 FAMI. 135

3 i,9254~',ý-55, 2 3 i2'j 3E- a'., 5.93E352E-ý;, J. U,# ;CC- v 6. 4.3±'.7..+lqPArll I . 6

ý5 4. 95115iIE-i, 2. 31J4JE- 2 8.866 5J:E-39 5s77Ee2ri-o, , PA4I. 137I
3 6. 93±471E+i, 6. 53141JE~lq 3.,t65?35E-± , 1.73.ý 67E-e, 1. 155.;',45E-3 , o ,A~ 1,11
$ 1. 2342 36E- 79 2. 139 343E-6,9 2.2 2i53E-79 - L .. L be9,f 147 E+±,9 PAII 139

8, 83 70 4!E- 6, { a .j t 10 0 , q 63.jL473E+i,6 E9 3 14 7 jE+1, 4. b e CL-i1I rAl-1 14.1
DATA (CIJON cI.9,=±1,-2e5)/ ,eAMI 142

It ±386(29'+E-i, ±.o32593E-5# 1.155Z45L-29 1. E8 .5 27 L- 4 9 J PAMJ1 I -4
6*b93i.47.:E+i, 6 9 9!147'4EA+ 1, 6.9.314.70E-11 Ž.7 725 8 c -'-1 ,±1 '5~ i 3-fi 2±5 Zý61144

S2.265i136E-4, 5*77EZ25E-.l, .u>f . I E1. 3 v693:'.1LE4I, b.93±'.7ýE-19 P A 11 145
S L.6?r982-±,i 49 33 2 469E- It 5*)2213J'L-.3, 2.8953Z1l.-6* 3a2.9 11 4E - 5, F A MI 146

S itý45929i-13, E*00ýG'O ,6*9.311.TE+lv4 r 9 f .' ~E - II. S . *Zw - I P A 1 1.47
$3 *8 5 3 1TE-3 t U.9J 0 aCj , 4v332169E-2, I 0U u CX ' , b.931'.7 " ":+I F-A m1 1.46

$ 6* 93 147 1 - I, 2e 772 E 8E- It 1..1 S5 2 45L -2, 7991i:637E-'., 8 o2 517 5ýE -4, PA P.14.9
.1 1 rro C3) , 6*93i47ýE42, 6.3.31~470E*1, 3 .4657 3 5 F- Isýs*9.2 1 u 0E-2 ~A m1 1ý..

$ i.O45 61E- 3, 2* 5672 i±E-, "Itls~62-)4E-I9 W J,ý) b.93147uE*19 P AM.& ý.
43 6U 4.29 8.E-1 iqI*732P 67E- 1, 2.7?2538E-2, 9.627L 4ZE-39 2. 020s. , PAMI ±i2

S2*1'26746'E-4, U.(JJOCCC , b.9,3147uJE+1, 6.9.3147 'Ext 2. 3' 1 "9 E-±. P FAM1 1 ;ý
4s 462139d.ýE-3, be 418' 1 8E- L, u . ~Ij b .1J J 2.eE5557E_-39I ±65. 35 EE-2. 9 -AM 1 4~
0 0. 3 10j 0. , 6,* 9 3 14 7 F+ 1, 6.9J3±i473E4, '.'.6;7 !5E-l, 5. ?lb2Z5E-3 , PAMI 155
I i2 33 6 ?6 E- 3 4* 375928E-5, .le'5240~71E-29 5.*'.e35EE-69 0*0.3^v , PAMI l~e

S36.931'.7JE+J±, 6*'ý31470E'-lv '.6209bJL-it 1.7326 67F-iq 7.7 1iEvS-2 9 PAHI I v
V$2*.1964~5JE-8, 8*75185'6E-ýq 2. 31)49)L~-2, ".JU C L ,6*93147.E.19 ,A P-A1 I Iýe

S 3*465735E-±, i4.5524-5E-2, 2.6b66616E-39 305J61.7f-2, 3.u.ýJIJU I PAM1 161
DATA (OCON MI),=236.38L)/ FAMI 16e

$ 6.931147)E41, 6.931(i70E4-19 '..6Zau9JE-J±, 2.7 725 otE-1 t 4. 3 3 eIb PE-2 PAMI 1b,3
S I. 386294E-2, 2. 310 49!E-29 2* 457'ThrbE-3 , 1.375213ZE-5, 1.77 73.JLE-Z ,PAM&. I E

I 1'.. , 6 *93 I14 7 E + I b *9 3t 4 JE - I, 3.46573SE-1, 6. 93 14 7 JE -2, PAMI 1t5
S 1. 3 86c294E- It, ~. UCJ uC 9 b. 114FU+19 t.931'.7LF~lt 4 *6 2J')0C E -1 rA M 1 1 f.6
$ 17 32867E - It 5o7 6 2 25E -, 2 .J5uýJ742L-5,t 5*[-2Z8 34-49 9.3t~uý51E-3, PAMI IE7
S is 0 55597E-69 3*.!0 0~00 , 6 .934 46JE.±,9 4..E2'_8LE-lt 2*7! 9 'E-1, DAfo bee

$* 9.91 210 E- 2, 9 . 1666 IIE"6 be -1690IL-5, "..cauGL~ , 6.S13317LE+1, i-Ah± lo
S 6.93147JE*1, .3. 4E57Z5F- 1, 1. 7'5267L_-1, F9 Z517 5E E-39 9.627.142E-3 9 PA41 17 V
3s 36328 46E- 5, ýe , 6.331,47.1,' 6.9 3 .'.L# 7, ;_+s4.62 ,Jt.E-19 PAMI 171

2e 23±).949E-lq 4. P13521E- ,1 1.3o629'.E-1, Z3.li , b. 931. '7,:E *1 P PAl1 17Z 2
* 69 314 7 ,E- It 2. 772 5 L5E- 1 1.54 J,27L-2, 3. 46F7 35F-2, 5.*5 ..116 7F-4, PAMI 17.3

A .8 6 57 ý6 E-7 3 s63 2C #b~E - E .2b;11ýa-59 I. .1, .S I.- P.. ,~AP ±14*

6$ 69 314 7jE + I- 6*931'47-jE43 It 4b5?.j5r-1, 3 I'si47..F- k 4. 62 .E-3, P A M1 175
6 eJ;J 9 6.3 1'?4 7J+ 69431'.7,E~lp 4 1.33b29'.E-19 P A .1 176

3 is )54 223E-2, 6~.48 J24E-5, z.3114.3jL-., ý.E27~. -2E-59 2.5o?2.116-4, i- A M 177
S 5. 73C.3iý2E- 7 C. ~CC J , 6.9.3147jE+19 4 .j -1 1 .5 4. 3Z r-1 , P AM I7

Z 2# 7 25 88 E- 29 ? 3 1J 49 E - 49 2.5t72IL-39 I .3 b294ý.-l b.0aU'U' G 9 F- fA 01 179
S 6.93147JE41, 4.6r2_90)E-I, 5. 1'.j~ 4aE 4.cT773 3-29 4.275 b5 -3 , ;-Aml1 1. L
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S 1.2lbC'.7E-39 6-418028E-49 5,776225IL-39 3927"4V34L-bi, 1. / 4! PAMI. lol

S be931'47CE+i, So 4657.1E-19 I*.1552.5kE-1 f go 67C 42E-L., 1. 3 i294E-2 9 PAMI IR3
s 0 asO ]Ia, ;6 s be931,470E+19 '..6209ivE-19 1*73deWE-l, be 9.3±147E-2 9 PANI 13~4
S 3*726597E-3, 2e3124SE9E-19 6.7Tj58JlE-±C, 7o.Z14±i2E-6 6.)J OPAMI 135

£ Z.783723E-3i, 296653SIE-t, O*O.0JflJ 9 6.931l.7CE*ý., Z.7725&eaE-19 PAMI iý7
S 7.7)1633E-29 1.925'.06L-29 6.99S11OL-29 6o~±bý2Z8t-6, e.817671E-4, VA11l 1d3
s 301030i , 6,,93I,4?0E*1 3 -46573 5E -19 E.9 314 ?ZE- 2 3. 4 b 5 35E-c' PAMI 169
s 3. 1100~' il o 5S0 1IE 7E- 49 8.66653.1-3, lo33?C 8SE-7, J.U ~j6 FAM1 190
S 3o 46573SE- It 1*38629'.E-19 et.62303E-29 1.1.90974F-2, 6 .5346±±E-7, PAt1 1 191.
J 6a 1350OLE-99 1*3831C6E-79 Q. IJ 0ý3 0 6*933A.YOE*19 2o31J49CE-19 PAmi ii2
3 9.902105E-29 Ia396225E-13, 6.L'80237T-4# 6'.o'l32PE-7v UoL)J3J23 9PAMI 193
S 6*931471E41, 4*620980E-19 2*310'.90E-ii, 2.7SC5UwE-S, d.557370E-5, FAMI 1,J4
S Z.061'.65E-69 ?*6405M9-89 2.03.332E-59 'CeCC-0a3C 9 6,9.31470E-lo PAMI 195
1 3.465735E-19 2*0267de6E-'49 L.0502Z3E-39 2.236847E-5, C*OCGju#, , PAM1 1~6
S 4e62'3903E-49 5aaQ000O0 , 6.9314TrjE*19 4*62,.95E-19 1.O696F1E-'., PAMI 197
S 4.ii5b73E-59 1.956716E-7, 1.6iý45WL-4., 1.372781E-159 1.ý12817E-69PAt11 148
s 0073913Z , 6oS3147C019I 4.623950E-19 4.4425,jE-3, 1.92540tE-3, PAM. 1. 199
S 3*12Z28d.E-d., Z00OOC0 9 1.5403Z7E.-5, ,o00(LL3C , b.9.S±4?LEE*1 PAM1 2.0
S 699314.7.E-19 1. 35UM-E~2t 5*95'.~ET1-'. Eo .1tO 2f E-69 '..813521E-'./ PAMi 2 -"1

DATA (OCON (X)vIsJ.7fe57J)/ i&AM1 ~2L
S 9*9C25a&2E-7, 6*6854.46E-79 a@i00QCa , (.931.. ?L*±, 6o931±*7&E~± PAMI 2.3
S l.3b629'.E-29 3o69Jd79E-3s 2.i.66'.TE-b, e..3713'.uE-59 "J.0.JuJ& , PAMI 2u4
S 6*931473E41. 1T7?73COE-is ',.375928L-39 2..!1L49'sC-' 9.2'.196CE-'. VAMI e.-5
S 9*25677LE-69 3a-468059E-69 1.522SJ3E-69 wo*,'O(CZ'C ,6.9S4?'4Ee1, PAII. 2.6
S 6*931'.73E~lo 4#620SOE§El, 2.75056SE-'., 2sl797JdE-., 0.,34 , uFAMI Z.1
S be 6393 39E-59 9s~jS36E5E-Sv 4'.30303J p 6.9314 UE~1, 3. 6~14 dIZE-i PAMI 2'd
S 8*251?';1E-3o 2* 87374'.E-59 7.55Jb2iE-'., 2. .9 a ! SF- 5, 1oI.' ki8 2 5iý-149P A ml 2L9
S 0. 3lCa0J s 2.313.9GE- 1, 1.1.552'.5E-19 c.251± ESE-3, 0.0 ~ojOi , PA'Vt 210
i 6slT118lE-7s 1.00JZOc, , 6.931'70E#1, e . 31L 4 9,jE-1, ý. 84.j766E-2 , PAM1 211
A 2.962167E-39 7#5 22 J GE -13 , 4,.4432!50E-3, J.OuLCC~L 9 6. 9 314 7 J L +,P AM 1 212
I 3.u.65735E-19 I. o1002 ~3E - 1, 8.*25175 0E -4 3.581? 1?E-4, .ý o * PAMI, 213
S 1. 01C2CZE-15, GoC. 5 O6.~ .,j31..1CE*1, 3.4t(5 ?3'5E-19 I1. #.E-#P4 21'.
IS ?.161 1*E- 3 1.o3 59 112E - 0o L g~J CL , b . 93147.C E+± 14ob2 3b CE-1 9 PAMI 21Al5
S '..332169E-Ze 1.('51223E-is 6.267635E-7, 4..?0 9 573E-E,,*L~~, PAM'1 216
S fie3 314 7 #I o1 * d.7 !3 5E -I p 2.T?7S5'dE-2# E*1CM7 5.bý b a6E-5 1 6A H I e 1
S 2s 43 107 1E- 7 0. `O-lCUi t b,931ls7.oEG1, 4.62.9 3LE-1, b.6b..337E-2, PAM'. 2 18
S i. 15524.5E-39 13 75 2 l2E - 4, OJ u Jf : i J 9 9314 CC419 be.9 3 1 - E- 1 ý-A'4 219
S 3. '65735E-it 5.331.9CUE-io 6."±6CZ -4 5.d 34.5 TE-69 5.6b13 431E-79 PAMI 2&i
5 111.3a7 1) b 69 31 to?CE + 1. 4eo2 3JE-1, I . 9 .4 2-1, '..6ZuijtCE-2/ P'AMl 2.c

"tATA (OCON ( I3.I I=5 7 1 , 6 b Ij PAmi Z2Z
i 2e.81492.E-bs 6*67?77i7.-'., k . J0J. j.a q E o9314 7 L f + b.331'TE1 s P A 11 2,3i

5 6. 4314 ?,E.1, 6*.;3i14uE* 19 4.6l~ E-1 , 1.73Zt '-TE- I, 8. 3;1115E-4, 0Aml Z5
5 4e73u.61±E-49 a*0O010-a * 9~±?L1 6.93147ýE-lq 3*4'j5735E-19 PAM1 226
I 9*627)'.2E-39 9*ElZ-4 7.227ý3-)E1, ý .447o d(E-99 0. 0Ciiuuut; 9 PAMI ZZ
5 6.93147jE*1 b 4.3 1.4 7 E- 3, 3..b5735E-1, 1 . 7 3,e6 7- 2, 5. 9 43 33E-3 , PAml e2e
I ejico~j: o loI485EESE-69 ý..J3 , 6oe3!.'.?CE'1, '.62198ýE-1. PAMI Z09
3 1., 9 13 4 2 JE - 1 2a 3 134 CVE - Z 9 ob.b7 ,-o2 L-5 9 3*b2tU4 E-b, 0 . 0 .#- , PAMI f. 4
S 6, 9 1 4 73F + I 4oE2129iI'E- It 2.?7Z5o6E-1q 4..62 9 ýU E-2, Q~. 3 ' ) 3U , PAM. 211
; 7.1311'.ZE-5. l2.fh'3CU , ba43141ýL-l, 3.'.65735'-lj 9.9041J..E-Z, I-AI. ~?32
; 8o A165 -' E- As E. ?7it(7E-Et 2. 7 -1 *, 1, L . kLLI'LC , b. .,5.471E+vP At U33
s 4.62C98,E-1, 1.3t6E2'4E-lq 3.35Je17E-39 199254.9eE-39 LU.30.LO:J , PAMI Z344
S 2*J?%'33?E-59 1.Ebs57?E-9q i2.J'.JJJ , E.9-3147LE61, 4.62J98JE-1, PAMI 235
1 2. 3101,q'S-1, 3eS53017E-is 2.i!0'..5-39 4*L9Lb 1aE-6s C.O0JTj~ #. PAMIu 2.6b
S 6.91'.tl0E-I, 3.'.651.!5E-19 5- ?76225E-2, t 462..96CE-39 we ,,t 0 PAMI 237
$ 1.37214iE-99 . 30E , 6*931'.T3E*, 3*465735;-1., 1*3dbZ94E-1, i-AH1 23d
5 1. 1552'.5E-29 16a ;135Z1E-A 4, l29233JE-89 :. 0uOJ Li, 9 .64.90jE-1, PAMI 2 --'9

5 9 0 2 3?E - 1 2 *77 2 58 13E - , 1.9?54.36E-5. 5.Z0943EF-7, u.,j )J , PAMI 2-43
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S 6*93147']E~iv 2.310'.9CE-19 593319130E-29 Z*31C-49IE-Zo i*Z83606E-S/ PAMi. 24L.
DATA MOON (I),I=6tE,7003/ PAMI. 242
S 0.0000100 v 6*93147OE41w 3.465735E-19 i*1552'45E±, 7.7^CI633E-49 PAMi 243
S 1*9254t-IE-4o, C*GauoCO 9 4.6209%0E-it 1.'3BU42GE-19 4.95IJ5jE-29 PAMI 244
S 5.776225E-49. ls069~EM-59 0.*LO333 , 6o931.470E42. 2*772588E-1, PAMI 245

1 4. 620980E-29 4* 620920E-.49 u*33OC30 t l.CgtgT7E-7, Jo4'O~JOJ 9 PAMI 246
S6. 93147)EG1, 3*465735E-1, 1*732867E-19 3e 1506GOE-2t 3*122284E-39 FAMI 247

S iol62686E-6, oQaOOOCc 9 d.UajQua i'.OQJojo , J*OJJ0ju PAMI 248

S 0*3a7014J 9 00100000 t 09400003~ , UcotjoC 9 O*OLIJJ0 / PAMI 24~9
DATA (EIRM (I)vI=1,95 I/ PAMI 250
S-8*400001E-7, 1. ±700aOE-5,-i.690Z-JOE-b, 7*79L0 %E-8,-3*650O3GOE-6, PAMI 251
S 1.8?I0QalE-59-3e33Q0C0E-7,19 -,-.00-,4.4 tvE1 PAMI 252A

S 5.740003E-6,p 5953O~C.0E-8,-2o'.30LJJE-b9 2o7iLLILE-6t 4*28JJJOE.-6, PAMI 253
S-i 040G3-7,±.1~a E-,-i4303~-5,6.6u~0E-7 i4900OLE-5i, FAMI 254

S 2.77000.IE-7, 29-320CCCE-79-9,173-3jOE-6,-g.L9wG3C-E-7 2.?7J300E-8, PAMI 255

S-Ls69C0di.!E-5v 1.1fl00COE-5, -d.990 GJ3E-6,-4.18Lu0CE-6, 2.82U(*u3E-69 PAMI 251

3 Is 7301 nE-8 ,-5 9 8LO u00E-69 1*220 JOE-6,-I. 14LO sjO-69 408ojOuuE-7, PAMI 258I
S 1.66 0!CE-7,-3.1.80CCOE-bl-3.7o-20O0JE-6g 1.3344;.E-69 3.91J3J~tE-6, PAMI Z59
S1.1l5qeq'lE-5v-2*38G;,OE-7,p 3.6eG004u-6, 3.5I&LU )E-69-6o58i.JO0E-7t PAMI 260

1 7.4503C^JE-7,-6*37C 0CE-6,-7.920ýJ'JE-69 1.9300 (LE-6,-5035-Jt.4.E-6, PAMI 261
$-.110E6 I.222tJCGE-7,-2.2.5J05UE-7, 3. COa CCE-E,-3.8au0OIE-69 PAMI 262
S 1.'%-,±7~iE7-. WEb .48LuG~uE-6,-io2eJCUX-69 PAMI 263

S is740ýCGE-69-2o65OCCOE-7, 2*36000E-b,-6.37660E-79 6*91JOuOE-7, PAMI 2b4
t l69O2E7,805tO-8-. 3tE-7-7 bs90t.UJdE-7v 3*77juQOE-l, PANI 2E5I

S ±.3IO0llE-7v-I*Z50CCC0E-79 3*240000E-6,-1.77L,00CE-?v 1*0'.04i'JE-69 PAMI ZEE6
S ±. 3200ZE-69-6o 43DUC0E-6t -7eO8 u.JE-6 , S.25L0 lCE-1, 3. 85J JiOE-6 9 PAMI 267
S ±.22030 E-6*-1.±6aGO0E-6,-2o690C0OE-79 4o.LCVhE-6, 1*47i2,rOOE-7, 1-AMI 268
S-2.710l~E-6,-49690ýCE-6,-4.84OJI2E-7v 2.U'2C0 )GE-6,-5*350 .hOE-6/ PAMI 269
D~ATA IERI4 (I)YI=96,185 )/ PAMI 270

1*i050C0.)E-79 8.32JC00E-7,-8.96-O)OE.-6,-1.e6LU.JtE-6, 3.98i0hjJLE-79 PAMi. 27i.
S 2e5401.^uE-6,p 3.2700C0E-7,-9a.39iJ0Ji2E-6,-2.7±iOýThE-6, 2.63J0J0E-69 PAMI 272
S 5*143dG03F-?v 2*340i~00E-8s-2s390C00E-6, 9.28C0%E-6, 4*9Cij.IOEE-7'# PAMI .273
S-59410913E-69 ±8 3 0 COE- ?# 1,,25 0 0 ýE-b , 4.30u0 )GE-7t-7.d4'J~uOL--6, PAMI. E74 '
S-3.i81~0E-6v 9.30~000CE6, 2.1,360JE-6v 2*2iuýiGE-69 io9d~Jj6CE-7v PA4ul. 275
S-19440IOiE-69 i&1203C0E-5t-I.2UCOOE-5% 7o841OU0E-6s 3.1440J3E-6, PAMI 276
S 3sS4000JE-79 3*06014 COE-7, -buS1jE-6r 1.Z2:.G 10E.-59 7. 540U2.lE-?v PPA 1 277
6 8 . 13 10 X-6* -I * 56 '1 a ME-;t 2. 39 )0 ýE -6 v1 , .9 U,;0 CE - 61- 1. 210 Q~ a E-5 i PAMi 27

S 9.i0i~E-,3 780 9C-6 -4. '.J6 C-~d b1-. -1 4u~ t.0 JJO-6 PAMI 279 '
S1.. 10~0 JE-6t 2w55U030E-7v -3.p23OOOE-6v , 16. (ýO I ±,± F-b 131 P A HU 2 ý 1
-3. 65 0 j GuE- 6 9 *2 7J VC0CE - 7 4 .67 0 00 - 1 .915 , JE- 6, 6. - -C P A 41 z5±

3-5. 74000E6,3.E-696-. OG~7 A~G~ rl -3E0V6 ~->62
S 4. 2901C3E-69-1.. 00MCE-Co6 O0 -~0.' '-.8~0~ PAthiZ 23

$-'&a 2Z!'J 33E-6, .8VCE--. JE6 J5.6 0L0  1.29 i06E-6, PAHI. 254
S-3*43C039E-6,o 1&92~0a0E-6j, 1.8 8b. J.OE-7 1 PA 11 2855
$-6.Oi15OOE-6v-T*Z60ai.OE-7- 2.90rEC7 3 2CO O-E'-6v -3,,3ba -6 Pkth 2db

3-2. 700OOOE-6, .39 ~-390.~- -. 2X E6-.f3)3.E6 PAMI 2ý$7
S 2.430IIIE-7, U*00OCCO I 01OL00"^ 1 U 10'i 0 1. c VAM 1 268
DATA ((AC (l9JjI)i7),J= i) PAM± a69

S i.00I5'8SE-2,v 1*46ý053F-t~- .j.2996E-3 i5CE4F~AM1 29C
$ 0.010001 , 06~00JC0 0.JLi 41l jown0L 0 "0'..' 9 FAMI 291

S~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~O 00)J ]qa., 6"a00 0uco 1 t ;0f Z95- PAml 293

$ 7. '95638E-3, 2a 2-250 E 0 , t, 0. J 31 0 00 0 0 C. 0( ~C U C. 0 0 1 0 C P PAti 297

0 10 3 o.ooaoo 2. 3'i 9 3 1E 4 t 7. 5413 ?4E-4# 3.60.4457E-2,v PAMI 236
S 6 3 7 93 35E -4, 4*5555.39E-rS,0. u 0 'XJ 3 0 0 L,L 0UC 0 ,51779j0±E-1, PAM.L 2ý9

S ±.4975iIE-7v eCUG 0.000 , 0.0U0 ,j UC0~ 1) 0 1 j3jO , PAMI .300
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10 000 , i±66825E-2# I .5'402j'E-2,p 8. E-756 7ýE-4. j.i ,Z251E~-4 PAM-I 3J I
3 00~0C * ~0~0 0.o03 1, 1969533E-29 8,ii9759E-5# PAMI 312

S I.~0 aý.0cou00 a.3 3 ,a o0o0Lo , O00 wou JO , AMI, 3 #"3
a$ a j 0 10 0 1ca .OJ0 a O. ~0 uu0j 0o a0 t,0 0 L . d ý0 0u 0 PAHL 304

S 34O,010aw, 0.0001000 800258jrt.-31 ý400LC0dU 9. U0.00000 PAHIL 305
$ 0 1.1000 , 0. OL000000 0 0 9&20 ~j 3 , L.OOLIL t 1*34655EE-3, PAMI 3 F6
S Is 55991SE-39 i*9±ll8bE-4, 0. 10U00 0 C*OGCOGC , 0.0 00GO PAHL 307
S 0. JI0J3~ PAHL1 308
DATA ((FAC (IJ,:,)j1,8/PAH-L 309

S J.OOOOca , 0.vocao 00300,300 ,C.GCLDOG , 00^40000 PA-Il 310
S 30023003 , 0.0000600 , 0.3030013 O.CO.,00 , 3.0j040 PAHL 311.
$ 0.1010300 , 0* o0 0ao1oa , l ~auuýo0 I 06OC000 t 1,,866562E-4t PAHL 312
$ io?38866E-4, 4&3e3866E-49 2.306439E-6t U0O00000 0,00Ui0 , PAHL 313
$ '.3J0301 4*~80069UE-4# U930UCUDO 0.000&000 01000OUG PAHL 314
$ 00.000000 , 6.00QtOG , 06 c3)003 94 '53e654E-4* 0.000000 PAHL 315
5 .20~ 0. 9000~00 ýD D 0.OoO00 * o.10CO6000 0.000 /aj PAHL. 316
DATA ( (FOGRNY(Iv J) * l±7)vJ:-1,jl3 )/PAMI 317

0 *.0000% C a .30fOa ,O 0,43 aujla 5.86273CF-6, .000000 JO PAHL 318
60 .0000 00 1 0.0000000 0 0 0 0 0j0 a 009 C0.0i0 1 0.0 00000 F AMi. 3i9

$ Do.000000 C 0 a a0ý u v 0 . 000 j * ý.Gocw00 t 0.0 0ý0,0 , PAHL 320
$ 0.000a3)0 , L.228C00E-e, 0.3030000 Q ~OCOJL4 , a0.000040 PAMi 321
S 0.000001) 9 7*37OCC0E-79 0.000030 10251U0JOE-69 0o.,040000 PAHL 322
3 0. 060330 1 0.30 a0 ca0 9 U0000000 i 7*75L0 C6E-6v ý.0OGIJO PAHL 323
$ Do0a000,30 1C.0100Cao I, 0.guc0ao0 , J.O~JO ,, , 060000JO v PAMi 324
S s 10.1OlaiE- 5v o 0.000000 3,.10 0 00 0 0.0O~UO v a0. 0 Otj0 40 9 PAMI. 325
S oo0.002 , 000 CO ,i 0ý0c 0 .10 40 *a 0. 00;,0 a , 0.0 400 ,,ýjj PAMi 326
S 0.000Jwa 1.892J0!O'E-E* 3oJG0000 9 0.00O060 q 06000030 PAMI 327
3 3.000030 ,0.000000 0.040032 t 0.t'GcuiG 9 0.OCOOOO I PAHL 328
$ as20a000a 0. :0 0 * 3 a 0 6 3j , U606,jUdc v i*06307EE-5, PAHL 329
3 0. 100300 , 0.0 aJc 00 * 1ý .loOOO , U. 00 U0 aL ,6.4558O0E-6, PAM2. 330
$ 5. 02301 00 0 a oc00 CO JeawU000 t LOLOUG0 C , .O0 uuOc , PAML 331
S 0.0130301) 0.00000 , 0.3oi0Oju O* 0.OC4a , 600.ou') , PAMi 332
S 001,30300 , 0.r0000 8*626750E-b, CoOULUOO , 0oaocuo PAHL. 333
$ 0*03030j t 06.00t0%, I 0.OJO0OO I 0.QocuOOc 9 a.OCuajo 9 PAHL 334

I'$ 00310)11 4.546C003E-69 0.OQUO~U , C.OUVOOC , 0.UOQ0UUO , AMi 335
SD 09010103 PAMi 336
DATA ((FOGRNV(I,JI ,I~i,7i,J=14,±8)/ PAHL 337
$ 0. J0rjo , 5.4938tOE-7* 0.0%000a 9 J.C0L61C ,O.O..J406 , PAHL 338
S 00010000 1 o.0000c00 , 0.300)04 9 6.62LOJOE-6ip 0.0~wU00O , PAHL 339
S 1*1%3J0 ,0.020000 , oe.XoujO 9 0.00'UJL. 9 1.575)JCE-7, FAMI J140
3 f.0i3' 0.10001000 "c U . 0 a0 C 3 p O. )0 .Iu I~ L U. 0 u40 j00 t PAMI 341.

A 0.4200 ,0000 000 ,OD 0.610060j .CaCO309 I 0.0 40ý60 FAMi 34Z
$ 0.0000. , CeuOOLO0 9 0.I40003 q J.V0caju~ , 0.OOO0uu , PAHL 343
S 3.330010? 00C001.40 q J.'2U.3000 q 00GOULOG q 0.003300 / AMi 344
DATA ((XLAr4 I #J) vI ý1,7 ) #J=1,i3 )/PAMH. 345
S~ 7.4±88E66E-9, T.46124EE-359 6.9.3003E-319 ý.743659E-7v 0.000000 PAMi 346
$ 10,1003J.] , 0LO0C00 9 3*487319E-89 6*93000E-.31, 6*.3.J4O0E-31, PAHL 347
S 6.93C33E-319 6.930C0E-31t 1,369y444E-59 3.20t333E-Z, 6.9,3L0jE-31., PAMI 34.8
$ 6913301JE-31, 7*347328E-ýv Uel3IUJO f O.0COU4.0 , 0.0o.0303 v PAHL 349
Sg 10.30jC0% , i. 6b 92 19E-17 6*934JJE-3i, I* 55Z. 419E-5, v o 000000 ,PAMI 350
$ 0.1300ii , 0.00000 *00233200 5.321739E-3, 0.003430 PAMi 351
t 0. 10 0 0 p 0. 1100 6,0 q p 10.030a 0. 00,.O0U t 0 .OJ4 , PAMi 352
$ 1. 2433 33E-5, O 0.uOOO t 0. Ji oGO a .0 0 w 00 u a.0 , 0.O 16 6,u AMI 353
S 3 10.3030 G , 0.000U000 , 6- 930 30E-31, * .93COOE-319 6,930UUNE-3i. PAri 1 354
S 6a 93OuOE-319, is 991379E- 2v 0.*1JO3 C 0 v ~iG OL L t 6. 93J 00E-3*,P f-MI 355
$ I* 773955E-9, Doý0.0 030 a 0. 160 Q 5 * 4.00uL'0L , .000000 ,P AMI .356
S 0. 00)0101, 6.93000E--31, 6*930JOE-31, 5.27b8E4E-81 1.358824E-3# fAM1 357
S 0. 30300) I 0.400LO 90 3.1600030 *V.12,e20E-i4s 3. u83000L-4tPAMI 358
S 0. a 0 93 , 30220C00 CO 0 10a 30 9 1 %0 CUJ 9 0.0.0 G P AMI. 359
S 2. 305208E-8v 6. 93OL&E-31v 6.93JGjE-31. E t. 93 Lu.E -3 1, 6. 93 J .t- 31s -A MI 3600
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$ 4@095745E-6, 4.812500E-.,, 7.4624'OE-59, 0a OO 0O , U.bOQuo , PAH11 361
$ O, O00 01 1o00aG03 , 9O.IOý03 q c.aOcuog • i.28333E-349 PAu11 362
S 6,930•E-3l, i1.257eDE-.,t a,3Cao00 , q0OO0UUO 9 0.0000OO , PAu1 363

S NoqU000 ; PAl1i 3F4
DATA ((XLAM (I 9JJ),I:1-,7)vJ=14,18)/ PAMI 365

$ 6,9300;E-31, 2,310C06E4l, it 0O0000 , 0.00.0 0 , 0.oJJ0 0 , PAIHi 3b6
S 0a013000 , 0.oa0c00 , 6.930CJE-31, 3.07.eOeE-39, UaOGOOOU , PAM1 367
S a,31OJCo 0.000000 , OOU.OOO , LoOOL34, 9 2.865192E-7, PA1i 368
F 6*970ý2'E-31, 6o930CCE-31, 3.208333E-3, 0.OOrJU , O.Ou00•0 PAMI 369
$ 090o'0^ , 5o608974E-7, 0.000J00 , 0.0,O000 , O.000000 , PAMI 370
S 00 10000 , oC.OOCO0 I U.0 00 i , 0Oj6,93LCOE-, 0.O.OUaOC PAHL 371

00910110i , OO00CO0 , 0,000030 , 6.9oO,06o , 390.000jo0 PAMI 371
DATA ALBFOM/ 1.699999E+3 / PAHI 373
DATA (JRM (I),I=1,95 )/ PAHi 374

$ 4, 5, 11, 12, 17, PAMH 375
$ 18, 25, 2-, 33, 39, PAr';i 376
$ 40, 41, 47, 4t, 49, PAMI1 377
S 56, 7),J 78, 84, 85, PAMi 378

86, 87, 93, 100, 111, PAMi 379
$ 1380 10o, 115, 122, 123, PAM1. 380
$ 128, 129, 136, 145, t46, FAMi 381

1 146, 1392 154 6/19 16J,, PAM:i 3864
$ 163, 1699 176, 177, 178, PAMI 383
$ 13 6t 1929, l13 t 1949, ZuD. PAMJ. 384

$ 210, 218, 224, 22.', 232, PAMI 3o5
$ 24L, 241, 249, 250, 257, PAMI 386
S2589 259, 267, 268, 274, PAMi 367
$ 276, 283, 264, 291, 2939 PAMi 368
$ 294, 295, 308, 309, 3109 PAMI 389
$ 311, 317, 318, 341, 342, PAMI 390
$ 343, 350, 357, 359, 3609 FAMi 391

361, 369, 377, 378, 379, PAMI 392
, 384, 392, 4.J1, 402, 408/ PAMI 393

DATA (JRM Z)19 I=g,185 )/ PAMi 394
4 '09, 410, 419, 424, 425, PAMI 395

S 426, 427, 434, 4'40, 4491, PAMI 396
S4'2 cZ 443, 447, 448, 451, PAMi Z, 97

$ 456, 457, 458, 460, 468, PAMI 398
$ 473, 474, 475, '.60, 477, PAMI 399
$ 483, 4849, 489, 490, 491, PAMI 4.0
349?i 49., 4'8, 499, 5ul PAMi 4.,•.
S 5'2, 50 7, 508, 509, 51 , PAMI 4 .2
$ 516, 5Z39 528, 52S9 535, PAMI 4,3
$ 536, 537, 54.2s 543, 544# PAMI 4ý.4
. 5499 550, 551, 55b, 557, PAMI 4'5
$ 563, 564, 571, 572, 5789 PAMi 4c1i5

579t 585, 5e69 593, 6C2, PAM1 4u'
6t89 60 -, b16 21, 6Z2, PAMI 4 VS6299 E311 632 9 0 8 639 9FAN1 iý . 9

$6.6, 652, b53, 659, 565, PAM L 4i0
6 7T 671, 677t (J84 690, PAN 1,411

S 6), 3- 0 0, 6/ PAMH 412
rIrTA1 IISO hII1I=i1i ; / PAMH 413

4,, , O, 0 PAMH 414
; :m, , • 5,PA 41 415

? ('Z'.•L 'CL I| .• o */ 0PAMI ,1

"pull "".



S 9806024.708, 980 019(20 , 9R(262327569 -993S±ý386(, 99394.56OC4, PAM1 '.21.
s3 9397l8i48, 99398CZr92t 99402424361 S94C5 00 484,-lbO 134.115*8, t AMI 422
S 19 07 36 7.37.2, 1.0w~739356769 1.u'J74±98020, 1.Ju744601.649 1.207'.755J76, PAMI 4.23
S 1.03747223089 ±OQ?'.9eC356c,-±u2O789i4toq 102081.53E049 1ý2J841.57489 PAMI. 424
S 1.]2'86778929 10206935940,-±J20V2321OUt 10201c4 EC226,-iO03421.u9188t PAM! 4Ž5
$ 1.03423713321 10342633476, ±.ý342896b429 1.03441.91.5549 ltj3431.57764i FAMI. 425j
S 1]33434199089 1.U343E77956;-ifý47632?69i6t i±?658SL-6L,, ±u476851.204, PAMI 4 2 7
S 11~4771.13348, ±047737651.4, 1347767C4u4, 10 4776 37 6361, 104 7 78 95b6 4, PAMI 428
S-106108067869 1.061±QE8SC32, 106±11M6±769 ±i26i±59Z22.-, 1062118553641 PAMI 429
$ 1061.21502276, 1.061211±75089 1 U 61237 5 5 5 6,-10 7 4 5 24 5 1 b I .7 45 2 666 60, P AM.1 430
$1.07 455 488 04, 1 & 74 5 1.0 948, 9 1746ý730929 1 J7 4 t3 '114 C'-I J87 9 2422 4 4 P AM H,1 31

S 1An879504386, 1087S7E6532, 1.08810286769 10 8 8 CdS1842 1, 8 8 0 5 6573 2 PAMI 432
S 1.C8835529C4,o lC88C81101±2q-il0±3722li6t 11.0±3984260, 11.0;.42464049 PAMI 433
$ 1.±tL5085.81, l1Gi'.7E659(,p-1.13i5U32836, l101.52908349-11.i479..S844,9 PAMI 434
$ 11.14a201988, l11.14F4(4i329 1li.487272Sbp 1.11490 2221.09 ill±4983420,9 P A- Iis "35

i 1.~1492505641, 11495454769 ±*1.149598612,-1128241.91.6q 1.12626818609 PAMi 436
s 1.&.2829440049 11.26320614ig 1±283468292t ±1lZ8372E34Lj,-±'14'6637'.'.4/ PAM1. 437
DATA (NUCL:D(I),I=9EqI9o )/ PAMI 43b
S1.141.68993588, 1141.7lE17329 .1.4i74.238761, l1.41.76EE,.2Lv l±4t196195!. PA~l 439I

9 11.4l79481.64, l141820S21.29-li155iiif'.3i.b9 ±155137S46ut 11.55-1641604, PAMI 44U
S 1.1551.903748, 1.15521fi.796t1.ll55246028u4-v ±15524283369 115526E86084. PAMI 4+41
S-1.1665335044; l116855S71.88t l.858559332, li16661.46594, 1.1616383620t PAMI 442
$ 1.1686645764, 1.16869C3f1.2,-11.8l9552772, 1181.961491.6, 1.±8Ž0C77060t FA H1. 443
S i1.82036!1226, i1.820E0134E, 118208634929 ±182i1.21540,-1a.95'03264'., PAml 444
s 1.1954294788t 1±954573858, 11954819676, ±1.g5 5 08 12. 22, 11.9553 47460,9 PAIP1 445
$-1.19556382769 11.955E0 1.41.2 9-12 J8 8 25 33 72 t 12 U8 ý5 1.2 r,16 12) 8 87 997 78 9 PAM2 446
$ 1.2089fl36804, 12089298948, ±21895610929 1.20898 232369 1.209GJdi234. PAM± 447
t-1.2222733244, 12222SC-238f, 12223254532v ±222-351.676, 1.22237798'.?, PAMI 448

31.2224073732t 1.2224C'.3 64, 1222429901.29-1.235694.79729 1.235'201.±(v PA"I449I
S1.235747226U9 ±23577344049, 1.23579965461 1235b256692i ,? ±3 5;5 167 40 i P A -1 450

J-1.249 11.657 0 0, 1.2491427844#, 12491.669988, 9±24919 521.32t 12'49e21.42769 P~AMI 451.
3 1.2492476420, 124927395869 124930334769 1249Z99EE129-!26256'.5572, PAmi1+3~2
S 1.262595771.61 1.26261.69860, 126264320u4, 12626694i.46t 125269521.96, PAM1 453
3-12759863330, 12 76 012 5444 1.27E)3875t6, 127606'.973Z, 1476ý9±1876, RAMI 4.54
S 1.276±1i75nl42, 127614E8932, 1.27614.36164., 1276169421.2,-1,'894'.ulO0`89 PAM1. 455
t 1.2594343il72t 1.2894E6053169 12694d57460,t 129"129 E34o 18'95367652 , PAM1 45b
3-1?2895653892, 1289591±940,-13'2285,09LO, I302682304'., 130 2ýU65188/ P A -1 L5 7
DATA (NUGLI((I),I=z1.9j,285)/ PAM! 4.38

3 1.3g2-347332, 13G29E1.C498, 130 2 39)34388 , 1.3L29271620, 10L3JI29668t PAMI Lj59

S-1.31.6i:T(86289 131630'qu772, 131.633J29169 13163565L50, 1.31.3831.300, PAMI 460
S-1.3i64126212, t3±640.893'.$ 131 64347.73t6,-1.32972 5t500-) 1329752C-6,44 PAml '.61

1.329T7B27889 1.3298044932, 1.32983C7L76i 1329P57C21129 1-29 0664132, PAMI 4'2
5 13 298 63 13 64, 132990e941.29-134.31733372, ±243ZO'C516, 1343.22626bJ, PAM;. 463
3 13'.3252'.804, 1.3432782852,-1.343.3-1t.9092, 134.T3307.'L409-135b59-81(ý0, f-AM1. 464.
3 1.356621,3244, 1.356E4(80.38f, 135667,#25329 1.3567,ýo'd7b, 1.35b72-6829#, PAM± 465
S 1.356752'.8b8,-172786 1.370'J4359729 1370v6981.1.6* 17,782 '.J7J960260t PAMI 4E66
S 1.3701223426* 13701.F21',12, 1.370 J43,454.8, 1jJT3742369- 1381"E.5 MO , PAmI '.67
3 139349158'4%. 1 3835177965, 1343544)1329 1383570ZZ2769 1.363546544?9 P~mM 4 E 8
S 1.5836253332, 13 e3 E22 24b 8a,- 133083r1142b 9 i39b'-13Z57Z9 13 69Y3 95-16. %1M: 469

$1.396q657863, 1 39E-8%2iý0 49. 1.337017du52v,1397L'.77bL* 139? e.'.929 ;--I 4

LS 141,40137732, 141t44'0ýS8*b 1'1U4.8947889 14.1 G"6tZ'62 L, 1%1 J -#,)2LC 66 , -AMl -*12
S-l%23?!16Gd'., 1'.?3756(0126 14237831172, 142 3t J q231 t 1 -.2-d 3554 (-J v ~A'414 1.3I

1*372,17iJ?6, 14 37 Z3 1IE4 6tz 14 3 1 7 3 1 .6 1.1Z !E54 1.417.' 3U2t 4w A ?1 '67

S1'.373'1.(io0, 14 3713 j5 t2'. 7J, 1 %#3?~6, 17- 3 5 5"- 44, 1 isi. b4:362 t, A)41~ I i

14 5 f)5 ? 7 72 ,7L? ANI I ,I
-~~~~~~~~~~ i.;- 7~- _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _



S 1 4612531249-14774702084,, 147749642?89 ±477522E6372, 141754d68516 PAMi '.o±
3 ±'.77575'16(.,Z 14?76GG87Vt,-± 0892.9i8l2, ±1.90Cý 2 .81569 14.93944L4iQO9 PAMI 46o2
1 149397162449 14S9S9E9410, 14.9192643229 14102315:54v 19105254449 FAlli 463
$ ±4910492676, 149107ED7249-153433996649 15U436 616289 15Q'4392397Z PAmi 4.64
S 1.504L4185116, -'5G344446i26t,s ±5J44,?±J4i4,9 154L9(8452,-15177617412, FAMi. 4o5
S 151T78'95569 i5±78141i?00, 1517841JSE449 ±5l7a665S889 1.51789619229 PAMI 486

$ ±5i/8928±329 i5i79±e6i80,-15311835140, 1.5!tý6972849 193123594289 FAVU 467
S153126215729 15312PE371E9 153131'+58609 i53i±3'.JZ9J69-±5446315012,p PAMI 488

$ 1544657e'iS6, 15 44 613Z930 J it 54 47±G24 66, 15447397569, 154473646iC 9 PAMi 4o9
S 1.5447666692, iSWE755732, 154479216669 15447687E769 1544 614 592 4 PAMI 4.90
S-15530532740, 15 58 0 794 84, 9 558±'j5TU289 155313ig729 1558158131369 FAMI 4ciA
S i558i839)364,-157i47504b1, 15715r~i26129 15715274.7569 i.--715 53 E9 J PAMi. 492
S 15715806M6, 15 71 E 0S51±b 9 ±53716%±288, 157 1 cS5 77C , 157163274-28, FAMI. 493
S 15716618244, i 571±E 5 e38 0, -15 3492 3 w3 4 0 1 58 49'ý9 2 48 4 13849 754628,9 PAN.1 494-
S 158500 1.6772, 15850 2 30129 -±1535357792'4, 1585C5 41tbL p 158 50 7 1 Si8, 9 AMi 4954
S-i5983448068, J5'3837t0?±Z, 159b3972356p 159a 4235522, v 59845335051, PAHI 496
S t5984'496644,P 1~5984¶7W699 'L5964?58?88* L5985C5370C, 159b5UL6836/ PAMI -+S?
DATA (NUG;LID(I),I=381.475)/ PAMI 4938
S-16117927940, i6l18±9GO#,k4j !6±28452228, 16±18714372,) 1ibi89765.6 , PAMI 499
$ 6i19q234564,-1625?.±45668, 1.62521sO78129 ±62526ES9569 ib?52933i22, PAMI 62

$ 6253235204., 162531983409-162534ý32529 1625345E388ý 16~25.37141436 9 PAMI 5ý1
t-±63866?5540, 163865e7684, 16387149828, 16361411-9Z29 lb3d767CL20, PAMI. 5j2
1-163879690289 16387S4i3t989 16S88i343G8,-i652C8 4.28 62±51,P~ 533
S 165213685789 1652±67Ot66, ±65P16337569-16521928YO6, 1652ioc9±8449 PAMi 5C4.
S 16522i49892s-i6b55O6O9-'85 16 655 323±14 0, 16E5556528ý4, ±6655847428, PAH.t 5.'5
$ 16656105476,-i66564454449-166564085809-1665b37171.69 16656E29764, PAMI 5u6
S-167305408689 167690C'30129 ±674JC66178, 1679eJ-3641649 1679032134d, PAMI 5ý7
$ 167905904.6b, 167908a4.3569 ±679l847'.q2,-1692]s758596q 1692432C7409 PAMI 5!'8
S 16924282884, 16924545028~, 16424d'0962 p 16924t07±72t 16925065220,9 PAMI.1 l U9
S-171579753249, 17O5e2 3864V ft705850±63'., ±7058799E2Cv. iTJ 5676ZTýb, F~AMI 510

1 7 0590 25422, ±7059320e349 i1059267u'44, 1tU595415J9129-17iS245619b, PAMI. 511
S i7±927±8340,p 171929fi5069 1719327949? , 1719324?26E9 l7i9-8c;j0676# P A ii1. 512
S-17i93T67458, 117±94 24 S6 4, -17 3 2 6E73 9 4 s 17Z2E9 .EO689 i7327±982±2, PAMI. 51.3
S 17327461378, i732'776293,j M?377225ijO, 1732798874C-9-Ji73282795569 PAHI 514.
S 173282425929-174601~91E529 174611537969 ±746l41896, i1746i7i49'.8, PAM1I 515
S 1746167801849 1.74619261329-174.622323729 1746L460'42C,-l7595lj9j360 , PA#4± 5;. E
3 17595371524,) ±7E956336686, ±7595896tb3L. 17596191746, 17596157956/ PAMI. 517

OATA tNUCLI~k*I), 1=476,570)/ P'AHI 5~.8
S 175964+212,Z 1759V67±50129 i7596E78±'.8,-1772932716, 17729589252, PAMI 519
s V7729851396t ±7701±13540, 1773G37E684v , 773,637e28, 177308958#'6, PAM±1 5Z 0
S-i7863916960* 17864mf89i249 17 864 33 2 29 0, 17864627202, ±786459,3412, P4M2. 521.I
S i7864t56578, 178651S046t, IS651.17700, 1 7 ! 653 75 74 ,-17 9 98) 2 7C 8, PAM± 5Z22
S 179982868529 17998554899b, 173988i.i±40s 17999%73264, 179993-3±332, IPAMI 523 I
SL 7 9,396 303 4CO, 17 999 5975 72, 17 399 8556 20 t-lb 13Z5 J4 55L, , 81J2 766f24, P A' M 6-24
3 18153028561t, 1813 32 920 3 4, 18i3358cs924, 13135 53 i56, 1813 3 3 1 3~ ~A M 5251
S 151343733489-1826698445i, lo 267 2,+6596,9 ±67fb5-?ef41 l82bf76678d, P A M 526

S-18 26 8133 328,t 1828EF2SiG7!,-1'i4Ul2J2180, 1 b 4 0 14 E432 -# 1 bU'.Ii33 (4 tP 1-ii 527 '
S 184719o56129 164.0Zctl??dq IcU2S'56~8, la4CL5 83F49-165315,4199L8, PAH± 5281
S 18535662052v 1853598c5218, 165362',b34L, 185364E#346'., 1:35 3b7 Z 542 v PAMI 529
S-1353649277t18, ±537 255J8 ZJ, -. 866 9 e497 0U, lt t7( 182'4I#6 9 1 d6 J *Z 43 68, 9 PAM 5!L
S 1867068b212, 14EUa9J.3569 872b 1-80)750t~ 1053'.s790529 '.-A 111 531
I 136J46..-17jb, 1,.131439L940, ±S58',1~.ZZ2 ±L627 PAIf -5!2
1 -1 S9385 ý7 3 6 g 18933e5952., I d 939±be' 1 ,b$t 8 93 43 85e I Ic 9 3 9 6 956 f 041A 533

S I 7936Ji¶±sI1.!C , 16940 1(bl 8'., 1-33 '±17 2 t ,-:j tv 19. T 31 8 , 1.971 .-S996 e AP4" 435

5 19Z:SP637..S.-193415127CEJ 1,1341 FT7.85i, 14e' 4. i -A"I 537

It- 4 C I C') l S J fht . -- s
t 4-Z 619. 9 4fe3bt IP P 3



%-19609948164, 19610211308* 19610472452, 1961b?345 9 6, 196I.J.996740, PAMI 541
S 19611258884, 1961±516932,-i97444280369 19744690180 19744952324, PAMI 542
s 19745214468, 19745476E,2, 1974573'756, 97460009aO30 19746258948, PAMI 543
S-19878645764#, 987SCM9U8, 19879173O52, 19879S421969 198796943409 PANt 544
$ 198799523889-198802186269 19380476676,-2U013125E36, 20013387780, PAMI 54.5
S 20013649924, 20013912068, 20314174212, 2011443356 E39 20014694404• PAMi 546
S-20147343364, 2014760550b, 213147567652, 2014Ei1291969 20148387844, PAMI 5.07
$-20i48654084• , 21489121329-2028823236, 20282085380, 2j2823475249 FAMI 548
S 20282609668, 20282E71112, 2-0263133956, 202833924,O4-2046Jo40964 PAN1 549
$ 204±630310 ft 2041E5(5252, 20416827396t 20417089540, 20417347528, PAMI 550
S-20 417647650s-20417618466, 2041?871876 ,-2055Z&58E692 20550520836, PAHL 551
S 20550782980, 20 !510451249 20551307268, 205515E894±2, 20551827460, PAMI 552
$-20684738564, 2068500070a, 206852628529 206855249969 20685783044, PAHL 553
S-206860492849 20666307332,-20818956292, 208192184369 2u8±9480560, PAMI 554
S 23819742724, 208EOa .4e58, 20823267L±Zt 2&8 215250602- 09 53436164 PAMI 555
S 20953698308, 209539E0452, 2J954222596, 20954 4 6474 249547427889 PANt 556
S-21087653892, 21G879160369 21088178180, 21088440324v 21068602468/ PAMi 557

DATA (NUCLIO(I),I=6f6?g00)/ PAMI 558
$ 2±088960516,-21221871620, 21222133764, 21222395908t 212226580 52 , PAML 559
$ 21222920196, 21223178244,-21356351492, 2±3566±3E36, 213568757bO, PAMI 560
$ 21357137924, 21357400068, 21357.58116,-2149i.569220, 2149J8313649 PAtE 561
$ 2149±093508, 21491355652, 2149i6i3730,-21491879940, 21492137968, PANE 562
$-216247o6948, 2162ý0A90929 2162531±236t 216Z5573380, 21625835524, PANI 563
$ 21626G97668, 21626355716, 0, Of 0, PAMi 564

o 0, il 0f 0, 6/ PAHE 565
DATA (MULT (I)v1=1i± )/ PANE 566

$ 8, 64, 512, 4G96, 32768, PAHE 567
. 262144, 249752, 167772161 1347 4772 8, 1073 741824 PAN1 568
5 8589934592/ PAMI 569

OATA IBRAiINUCvKRMPLPAX*MAXNUC/ PAMi 570
1 ±28, 592, 182. 18, 7001 PAMI 571

A MI 572
C PAMI 573

13 FORMAT(A6) PAME 574
14 FORMAT(rE 14s 6) 1 PAHL 575

C PA M 576
C SEARCH FOR KIND OF FISSICN TO USE PAHi 577
C PAMi 578

00 300 1=1r12 PAMI 579
IF (FISSIO.EQ.TYPE(I)) GO TO 305 PAMI 580

3P. CONTINUE PAMi 58±
C PAMN 582
•..C FISSION TYPE REQUESTEC IS NOT IN TABLE--FRINT EFROR PAMI, 583
C PAMH 584

WRITE (KOUT,6CdO) FIESID PAMi 585
6CO0 FORMAT(iHO, 17HFISSICN DATA FOR A6s 3DH TYPE FISSION IS NOT AVAILAPAMi 5b6

L 8LT) PANE 587
CALL ERROR(6H PAPI ,-63009 ISOUT) PAMi 588

C FAMi 589
C TYPE FISSION REQUESTED FCUNJ IN TABLES PAME 590
C PAMi 591
C LOAG THIS DATA INTO ABEGN PAMI 592
C PAMI 593
c PAHL 594
3f5 CONTINUý PAHL 5j5

C PANi 596
"C LOAD TAPE DATA FOP ACQUESTEO FISSION TYFL INC ABEGN PANE 59?
c PAHL 594

DO 3'6 1=1,12 PAHL 599
I A(14 TP, 1 1! h•mr PAMj 6.0



IF (EOF( INTP) sNE.* J aC0 GO TO 307 PAMI 6 u±
READtINTP,14) (A8EGN(J)wJ=±,p692) PAMI 602

IF(NAME *EQ* FISSID) GO TO 308 PAMI. 603
3C6 CONTINUE PAMI 604
307 CONTINUE PA~i 605

WRITE(iCOUT96CO±) FIS5IO PAMI 6;6
6002. FORMAT( IHC, SH FISSIC=A69 18H NOT FOUNC IN FILE) PAMI 637

CALL ERROR(6H PAM2. 9-600it ISOUT) PAMI. 60~8
308 REWIND INTP PAMI 6C.9

HSCL=HO8/TW* C.*3J333 333 PAMI 610
IF ItEMITN.LE.C.0) GC TO i0l PAMI 611

c PAMI 612
C CONVERT HOS FROM METERS TO FEET9 PAMi 613
c PAMI G14

H~t3=HOB*3. 28C84 PAMI 615
HSCL=HSCLI*3.26084 PAMI 616
IF (HSCL.LT*36*0) GL TO 274. PAMI 607
AL3FOM= J.0 PAMI 618
GO TO 28r PAMI 619

274 IF (HSCL)276,277,27S PAMi 620
275 FOtI=±.-HSCL/SJQRT (4, 24*HSCL*HSCL-23L.. 'HSCL+ 4225.) PAMMi 621

GO TO 286 PAMI 622
276 IF (HSCLeLT*-2*Cl GO TO 278 PAM± 623
27? FOMHioO PAHI 624

GO TO 286 PAMI 625
278 AL'3FOM = 1.EI. PAMI 626

GO TO 287 PAMi 627
286 AL3FOM = ALBFOM*FOM PAMi 628
287 ALBFOM = ALBFOM*EMITN PAMI 629

GO TO 1)2± PAMi 630
100 LMAX= I~ PA~i 631
jili CONTINUE PAHI 632

CALL FRATIO PAMi 633
i (SLOTMP ,TMSO ,MCHN )PAMi 634

RETURN PAMi 635
rND PAMi 636



*DECK, PAM2 PAM2 I
SUBROUTINE PAM2 f'AM2 2

c PA42z 3
C R C TOMPKINS -- US ARMY NUCLEAR DEFtNSE LAPS FAH2 4.

c EXECUTIVE PROGRAM FOR THE TIME-DEPEN~k.NT PART OF THE PARTILLE PAM2 5
C OCTOBER 1966 PAM2 6
C ACTIVITY MODULE PA?62 7

CALLED BY OP.12 AND PCHECK PAM? a
C PAM2 9
C 4*'*4 GLOSSARY ' *PAM2 10
C PAM2 11
C FP(2JO) ACTIVITY DENSITY IN EACH PARTICLE SIZE FRACT IJN PAM? 12
r-. ITAB NUMBER CF PAFTICLE SIZE CLASSES PAM2 13

C MASCHN MASS NUMeER REQUESTED FOR OUTPUT WITH £0O 2 PAM2 14.

C SV(ZOU) FRACTICh OF TOTAL SURFACE IN EACH PARTICLE SIZE CLASS PAHZ 1.5
C DIVIDED BY FRACTION CF TOTAL VOLUME PAM2 16
c PAM2 17
C *44 444444444444* 4444PAM2 18
C PAM2 19

COMMON /DECAY/ IGOJCvKDOSTENTERTEXITTIME PAM2 20

COMMON /FISHIN/ ABEGN(700),ABUNOO(T0GC),BRANCI-( 130) ,CAPFIS, PAM2 21

iDCONC700),IBRAilUCMAXNUCvMULT(11),NUCLIO(70G) PAM2 22
COMMC)N/INDUS/AL6BFOMeFAC(7,18),FOGRNY(7,±8),ISO(i8),LMAX,XLAM(7,±8)PAM2 23
COMMON /OUTPUT/ FISNM.tMFF(2O0),FWITABJCOMHASCHNPSIZE(2tiOJ, PAM2 24

1 FMASS(200),PAGT1200) PAM2Z 5
COMMON /UTILTY/ KCUT,NPRNT(15) PAM2 26
LOGICAL IG0,JDKOOSvtPRNT PAMZ 27

C PAM2 28
100 FORMAT( ////35X# 0iHTABLE UJF TOTAL ACTIVITY !N EACH PARTICLE SIZE PAM2 29

iCLASS// 4(6X., 5HPSIZE9 LOX, 2HFPt 5X)) PAM2 30
IO01 FORMAT( 8(1PE1494)) PAM2 31

1.02 FORNiAT(1HO3X4OHK FACTORS COMPUTEC FKOH THE FP TAB3LE - IPE±1.'.PAM2 32
1,27X,1PEli.4) iPAr2 33

103 FORMAT( iH+ 55X, IEH (R-M**2 )/ (HR-KT),v 22X* 17H (R-HI 4*2)/(HR-KT)) PAM2 34

104 FORMAT(iH+, 55X9 1iHfR-M**2)/KTv 27X, l2H(R-HI*4 Z)/KT) PAM2 35

C :00 iCI 1*260 PAM2 37

7:C PAM2 41
iCALL GXPSR PAM2 4.2

IF (CAPFIS:39394 PAM2 4.3

I. CALL URAN PAHZ 4'.
3 IF (LMAX)5,5,6 PAM? 4 '

6 CALL INDOGE PAMZ 4.6

5 IF(NPRNT(15)) RETURN~ PAM? 47
NTAB=ITAB/4 PAMZ 48
IF(NTAB3!', *LT* ITABINTAB=V4TABO-1 P~AM2 49
WRITE (KOUT,1CO) PAM2 53
WRITE (KOUT90!i) (PSIZE(I),FP(lihDSIZE(INTAI~),Ff,(I+KTAB), PAM? 51

I PS7(+*TB F12ýA~PIEIý*TBr(+*TJli PAM2 52
2 NTAcl) PAH2 53

IF(JGO *E~o 2) RETURN' PAM2 54.
CAYFAC: 1.0 PVAM 55

7 CAYFAC.CAYFAC#*FP(I) PAm? sl
CAYFAC=CAYFACiFlo .4' %
rAYFA :-CAVFAr,*3,661E-7P;PI s
4p 1 TE (KOUtIC i21 C AY FAL, C AYF A ''?



IF(JP,) WRITE( ICOUT9 lCv) PA MZ 61.
IF(*NOT* JO) WRITE.( KOUT1134). PAM2 b2
RETURN PAM2 63

2 CALL IICIDEP PAM2 6'4
G;O TO 5 PAMZ 65
END PAVIZ bb

*DECK, FRATIO F?,ATX 1
SUBROUTINE FPATIo FRATZ- 2

I (SL TM P, T MSD ,MC lo FRATI 3
C FRATI 4
C R C TOKPKINS -- US ARMY NUCLEAK CZFEMSE L40S FRATI 5
C SEPTEMBER 1.966 FRATI 6

C REVISED NOV~EMBER 1.974. FRAT k 7

COMMON /DECAY/ IGO#JCpKOOStTENlERvTEXI19TIM'- FRATI SRT
COMMON /FISHIN/ ABEGN(700),AUNDO(TaUJBRANC.iC130),.CAPFIS, FRATT 1.0
2. DCON(700),IBRAIýUC,MAXNUC9,MULf~i),NUCLII)(?aC) FRAT1 .1.2

VCOMMON /FRYLNG/ BSUBX9O),ERM(2.85I,JRM44i85)sRH#ECFigO) PRATI 12.
COMMON /OU TPUT/ FIStNUMqFFf(200) vFWI1A8 JGOvtiASCHI~,PSI4ZE(2u0~ F1RATI 2.3
i FMASS(2G0)qPACT(2GJ) FRATI 14
COMMON /UTILTY/ KLQU1,NPRNT(2.5) FeRATI 2.5
LOGICAL IGOeJO,KDOStFPRNT FqATI 16
DIMENSION FR(90) FATI 2.7
DIMENSION t3OIL(40) FRATI 16

C QIVLNEFUB;FtRATI 19
E'QUVALECE (~vBS13K;FRATI 20

c FRATI 22.
LOGICAL NOTO FkATI 22

c FRATI 23
DATA 8OIL/2r3±?JS.Oo, 07.C,3aOJ.0,2976,t±7,iii5*01iaO,2.026.f.1332..8FRATI 24

1,12 0.o1, 16 5 r,. 0934 9 7 a0 14 695. 0 .4 8 08 *0,93 3 .U 0 . 13 5 0C 5 8 3 o 0t4 5 05 G, 4149 F RA TI Z
2.0U93436 -0 92451.0 , IS3 290 92123s 0 9 247 o 6 132 ,0 9 E34.o 0945 ?a 4,16 5. 99 j5FRAT I Z6
3r55.0,3003.0,4608.0,4367, (,4252.a,4464.C,4348,0,5'4300.0Q/ FRATI 27

G FRATI 28
C Fý<AT I E9

TIAE THSOFtATI 30
IGO = FALSE. FRATI 31
JO = TRUE* FRATI 32
KOOS = 6FALSE. FRATl. 33
MAXCHN 90 FRATI 34
DO 30 I = ilMAXCHN FRATI S~5

30 FR(I) = 0. FKATI 36
C FRATI 37

CALL BA TMA N F e<AT I 3e
CFRATI !9

mCmH = FRATI oU~
RFRC = .0 FRLkrI 41
CNN 0 .0 FRATI 42
LAST =IA4S (NUC'LID10)1/MUL (1 490F~T 4.3
NOTO 0 ALSE* FkATl '44

c FRATI v 5

H4AME =IA6Sq)NUCLID(Me))/MULT(b) F oiTl '1 4
MASS z NAMX/P4tJLT1!# FRATI '.6

NAT *fCODAMrp6ULT (3)) Fi-,T 1 '.9I

v , i.. 4



IF (NAToGEe2?#ANO.NA7*LEo66) GO TO I. FRATI 50
WRITE (KOUT9513) NATMASS FRATI 51
ABUND = Usa FRATI 52
GO TO 10 FsýATI 53

± IF (MASS.EQ.LAST)GO TO ZFRATI 54
MCHN = MCHN + 1 FiRATI 55
IF (NOTO) FR(IICiN) =RFRC/CHN FRATI 56
RFRC = 0.0 FRATI 57
CHN =0.0 FRATI 58
NOT3 = *FA~LSE. FRATI 59

3 ABUNO ABUNDO(iIB) FRATI 60
LAST = MASS FRATI 61
IF (ABUNO) 10t 10 v4 FRATI 62

4 NOTO = .fRU E* FRATI 63
IF (BOIL(NAT-26).GE.SLO'TMP) RFRC =RFRL ABUNO FRATI 64
CHN =CHN + ABUND FRATI 65

10 CONTINUE FRATI 66
IF (NOTO) FR(MCHN) = RFRC/CHN FRATI 67

pc FRATI 69
IF (NPRNT(6)) GO TO 22 FRATI 70

19 00O 32 L = 1,CHN FRATI 71
ASU8B<(L) SQRT (FR(L)l - i.0 FRATI I?
POWER = SUBK(L) FRATI 73
SUM = 0.0 FRATI 74
00 20 M ivITAB FRATI 75

20 SUM = SUM + FMASS(M)4PSIZE{M)**FOWER FRATI 76
32 ECF(L) = i.Q/SUH FRATI 177 1

IF (NPRNT(7)) GO TO 23 FRATI 78
21 IGO = TRUE* FRATI 79

RETURN FRATI 80
22 WRITE (KOLJT950i) FRATI 81

WRITE (KOUT,502) (J,FR(J)#J=19MCHN) F-RAT 1 82
GO TO 19 FRATI 83

2.3 WRXTE (KOUT9503) FAI8
WRITE (KOUT9502) (K(,ESU8K(K) ,K=194CHN) FRATI 85
GO TO 21. FRATI 86

5 11 FORMAT (iHi, "OUTPU7 OF FRATIO'/ 5(6X9 4HMCHNt 6Xf ?HFR, 3X).) FRATI 87
E12 FORMAT ( 5(?Xt 12,p IPEiZ.4fl FRATI ý8
523 FORMAT(///5(6X,4HMCI1qN,4X,5HBSUBK12EX,)//) FRATI 89

513 FORMAT (44HOBOILING FOINT IS NOT AVAILAt3LL FOR ELEMENT IS, FRATI 90
1 6H(4,ASS I3,1,943) FRATI 91
END FRATI 92



*UECK94AT'IAN BATMA 1
SU'3ROUTIIJE BATMIAN t3ATMA 2

o VERSION 1 6ATMA 3
C R C T04PKINS -- US ARPPY NUCLEAR CEFENSE LAES 6ATMA 4
C AUGUST 1966 SATNA 5
C REVISED 3Y P R JONES -- FEakUARY i',6'j 8ATMA 6
C THIS VERSION REPLACES SUBPOUTINES IN*GEN, tdATmAN, CECAY, ANO DOSE OF BATMA 7
C T4c INITIAL VERSION OF DELFIC BATMA 8

C BATIIA 9
C BATMA 10
C THr FUNCTION OF THIS SLBROUTINE IS TJ COP~PLTE ýiAD1CACTIVE (JECAY BATtIA I I
C CHAINS AY MEANS OF THE RATEMAN EQUATION BAT'IA 12
CALLED BY FRATIO, GXPSR, AFND MCHOEP BiATMA 1.3
C 8ATMA 14
C * * *GLOSSARY * 4' BATMA 15
C ABEGN(700) INITIAL FISSION FROOUCT ASUNCANCES IN ATOMi/1)Uu6~ BATMA 16
C FISSIONS (PARALL.EL TO NUCL1D) BATMA 17
C AaUND)O(70C) FISSION FROOUCT ABUNCANCES PER FI5SIONS BATMA 18
o ATOMS AT TMSC IN FRATIO BATMA 19
C OISINTEGI9ATICNS/SEC AT TIME 00D=1) BATMA 20
C DISINTEGRATIONS FROM TENTER TO TEXIT BATMA 21
C OR INFINITY 0JO=2) BATMA 22
c 9(150 CONTRIBUTION OF CNE SU3GHAIN TO A8LN'OO BATMA 23
o CNIJ(68(r) BATEM4AN COEFFICIENTS FOR ONE SUBCHAIN E3ATHA 24
G 18R COUNTER TO KEEP PLACE IN BRANCHING RATIO TABLE WH-ILE BATMA 25
C SCANNING NUCLIDE TABLE BATMA Z6
C IFIGO ASSIGNEC GOTO PAK.AMETEk uORRESFONDING TO IGO BATMA 27
C IFJO ASSIGNEC GOTU PAk.AME7ER CORRESFONCING TO JO BATMA 28
C IGG (LOGICAL) TRUE GIVES ACTIVITY, BATMA 29
C FALSE GIVES ATOMIC AEUNOANLE.5 9ATMA JO
C INFORM(11) TAELE OF DAUGHTER RETRIEVAL INFOf.MATIOIN FOR LA.,H EIATMA .
C MEMBER CF A SUOCHAIN, OBTAINEC; BY IFLNCAIING NUCLIU BAT4A 32
C FROM THE LEFT BATHA 533
C JD (LOGICAL) TRUE CO'wIPUTES EXPOSURE RATE, BAtMA 34
C FALSE COt'PUTES DOSE BATHA o5

C KDOS CLOGICAL) TRUE COM4PUTSSOS RO ETR OTXT BATHA 36
C FALSE GCOPUTES DOSE FýOM TLNTEFR TO IN~FINITY BATMA 37
C KFJD SEE IFJO BATHA 38
C LIM,1i SUBCHAIN TABLE OF INOICES FOF ýULT TC FINU CURR~ENT L3ATHA 39
C 3RANCHING PATH BATMA 4.U
G LSUB COUNTER FOR 5Ut3CHAIN ~4EMBER.5 BATMA 4.1
C NUC(li) GROSS REFEREýCE OF SU3CHAIN MEM~BERS TO INCJEX IN NUCLIDBATMA 42
C SBR(LI) SUBCHAIN BRAIýCHING RATIOS BATMA 4.3
C SCA(151 FISSION YIELCS OF ý,UBý;HAIN MfEMBEkS BATMA .44

C 0D(15) DISINTEGf4ATICN CONSTANTS OF SUBCHAIN MEMBERS BATMA 45
C TENTER ENTRY TIVE (SEC) FOR JOvE CALCULATICN' WITH JO FALSE BATMA 46

k.C TEXIT EXIT TItPE (SEC) FOR CO.ýE CALCULATION BATHA 47
C WITH JO =FALSE, KUOS =TRUE BATMA k.b
C TIME TIME ISEC) AT WHICH EXP~iU.)k- RATE CIR MASS (;HAIN BATMA 49~
C OEPOSITF IS CALCULATED WITH JoJ =TRUE 6ATMA 5ý
C BATMA 51
C BATMA 52

COMMON /JECAY/ ICO#J0*KV(CSvTE14TER,TEXIT,TIl'E UATMA ,:3
COMMON /FISHIN/ ABEGN( 70fl) ,A3'iNOC(1O2) , 3hAtiCN( iJ ,CAPFIS), dATPA -5

I. OC0)(7).P14AINUC.MA;(NC,'4ULT(1:,),NCLCLID("':) dATMA 55
COMMON /UITY OUINPRNT(15) LuA1'4A 56
tO,3pICAL 1CsOJD*bKOOS*NPR'NT OATMA 57
0IMEI431O (FAG fil ,KBR (11), UATMA 50

INF'ORM( 111 L 1'4 ( 11 ,Nu(' 11j 1 itl- (1;' .iA T4A c, 9



C BATPIA 61
LOGICAL FLAG GATMA 62

C BATHA 63
CC SET INITIAL VALUES BATMA 64

no I. I = lINUC 8ATMA 65
I ABUNDOO(U = GO BATMA 66

IBR =3BATMA 67
c BATMA 68
CC BEGIN MAIN LOOP THkOLGf- THE NUCLIDE TABLE BATMA 69
C BATMA 7U)

10 00 51C IN = iINLC I3ATMA 71.
C FIND THE NEXT NUCLIDE THAT BEGINS A SUBCHAIN 8ATHA 72

IF (NUC LID(IN) l±±,5009499 BATMA 73
C BATMA 74
C SET PARAMETERS FOR BEGINJNIhG OF A ';JBCHAIN BATMA 75
C IffMBERSHIP COUNTER BATMA 76

ii ISUB = i BATMA 77
C BRANCHING RATIC COUNTER BATMA 78

LEIR = IBR BATHA 79
KEIR(±) = LBR BATMA 80

C STARTING INDEX BATHA 81
NUC(± I IN BATMA 82

12 LIN(LSUB) =4 SATMA 63
C PROCE*3.S A SUBCHAIN MEMBER BATMt 84

i! KP .2NWOýLSUB) BATtA P.5
IM LTMiLSUB) BATMt 86
INFO = MOD(IABS(NUCLID(KPJ),MULT(5)) BATMA 87
INFORMILSUB) =INFC BATMA 88
INC = i UATMA 69

C SET UP SUROHAIN DISINTEGRATION CONSTANTS BATMA 90
SOC(LSUB) = OCUN(KP) BATMA 'ji

CHECK FOP. 'EN OF SUBCHAIN BATMA 92
IF (INFO.EQ94) GO TO 21 SATMA 93

CrfrCK FOR BRANCHING BATMA 94
JIF (MOD(INFOMULT(±) )sLTs4) GO TO 14+ IATMA -j

SBR(LSL'3) = i0BATMA J6
GO TO 15 BATMA 97

C SET UP- SUBCHAiIN BRANCHING RATIOS 8A7MA 9 8
14 LB =LBR f 5 - IM 63UTMA ý-

SBR(LSUg) = BRANCH(LE) BATMAIJO
C EXTRACT THE DAUGHTER INCREfVENT BATM ý10i

±5 ID = MOD(INFOqMULT(IM+i))/MULT(IM) BAT,^iA±C 2
C SEE IF THIS INCREMENT SHOULD BE NEGATTVE BA T:A 1. 3

IF (MOO(INFO,MULT(213/MULT(1.).EQ.IM)GO TC 16 BATNA±C4
C SET PARAMETER TO LOOK AHEAD FOR BRANCHING RATIC CF 0DAUGHTER BATMA1JS I

KI = KPBATMA13 6
GO TO 17 BATMAI '7

C SET PARAMETER TO LGOO eEHIND FOR~ BRANCHING RATIO CF DAUGHTER SATMA,..J6
it( KI = I 93ATMA ±29

LRR = 0 BAT MAI 1
INC =-INC -3ATM A 1.i

COMhPUTE 3AUGHTER INDEX BATM,ýI..c
17 NOAUT =KP + INC4I0 t3ATMA1.3

KOA = NAUT - I ±MA1
C STEP T~4ROUGM THF WUCLICE TA9LE TO LSTAbLISIH T4E CC'RECT INOJEX FOR bA7MA±4.,
c THET 3RANCHING R~ATIO CF THE IJDUGHTER 3ATf4A±16

00O 2C K =K19KOA BATMA117
Z'T LBPR =~ *, I - IA9!(4OD(NUCLZI.JKl,mUL7('_Pl ýiAT 4sIil(

(Kfi LSU4#Ii LOR 4 3.T Pak I
c ts AT I ma I2



C ACCEPT THE DAUGHTER FOR MEMBERSHIP IN THE SUBCHAIN AND RECYCLE 8ATMA121

LSUB = LSUB + £ BATMA122
IF (LSUBoGTo1il GO TC 1301 BATMAli3
NUC(LSU8) = NDAViT 8ATMA124
GO TO I? BATMA125

C SATMA126
CC A SUBOHAIN HAS NOW BEEN' SET UP AND ZAN BE STUUIfED IN TOTO BATMA127
C ELIMINATE UNI-MEMBERED SUBCHAIN SATMA128

21. IF (LSUBoEQ*1) 0'O TO 500 8ATMA129
C RUN 3ACK THROUGH THE SLBCHAIfN TO AC6^UMULi.,TE BRANCHING RATIOS BATMA130

ASSIGN 23 TO LGiO BATMA131
JL = 0 BATMA152
SCA(LSUB) =1*6~ BATM4A133I
LAST =LSU3 f i BATMA134
DO 22 L = 2,LSUB SATMAII!5
LBACK = LAST - L. BATMA1.36
SCA(LBACK) = i.0 BATMAiS?
GO TO LGO, (22,23) BATMA138

C FIND THE LAST BRANCH IN THE SUBOHAI4 BATMA139

23 I LI4(LBACK) BATMA±'40
IF (HODoINFORM (LBACKMULru( M)/MULT (I-1) Za2# 224 8ATMA141.

24 JL=LAKBATflA14?
ASSIGN 2ý TO LGO BATMA143

22 SCA(LBACK) aSBR (LOJACK) *SCA (LBACK*Z) (3ATMA144
SCA(I.,S0B) = 0. ATMA145

CORRECT FISSION YIELDS FOP, BRAI4CHING BATMA14.6
FLAG = oFA*LSE* BATMA147
DO 25 J r 1LSUB 6AfT4A1~48
JN = NUC(J3 BATMA149
SCA(J) =SCA(J)*ABEGhiJN) BATMAi5O
IF (FLAG) GO 70 25 B? T rA i. S

0 MIAKE A NOTE IF M'i ýEAST ONE VALUE CF SCA IS NONTRIVIAL BATHAi52
IF (SCA(J))25,25,27 CA fMA153

27 FLAG = .TRUE. h~ATi iA! 54

C (MIT COMPUTATIONS FOR IRIVIAL SUBCHAIN BT~5

C t3AT MAl59
CC THE CENTkAL COMPUTATIONS BEGIN AT THIS PCINTDAMA6

IF(KOOS) EFAC(N) =EA()EP-9~)EI)BT~E
Rz3. 0 BATMAiE6
DO £63 'r%'1iN 3AT'4ALE7
CNIJ±0, V3ATiIAI.68
0=2.0 BTA6

00 16Z ;4=IrN BATHA170
K2:nN-K' I BATMA± ?1
IF(K?.NE.Nl CNIJ=CN[J*SOC(K(a) BATIA172
IFfK2,EQ6K1) GO TO 162 9kTMAi33
FACTC=SDC(g(ZS-SDC(K(1) 6ATMA1 74
lý(A-ISIFACTC).LT.I&E-iS) FACTý=SlSN(1*L-15-FACTC) BT'4A115

CNIJjtCNlJ*F ACTC fiAT4Al~b
162 !F( .ý'LF*Kl10)Q*CN*J"SA (KZ9 SATMAlf?

IF(JOI GO TC 163 6mTAIIAS7

QulSrOC 4K1 3ATM £j1O



163 9=3*O*EFAC(K1)8AMAJ
IF(B.LE.;.C) GO TO Zoo BATMAidl

IF(IGO) B=B*SDC(N3 BATH p183

NK=NUC( N) SATMA183

AaUN0O(NK)=A8UN0O(NK) 18 BATMA184

209 CONTINUE BATMAi85

C BATH p187

C SE UPA NEW SUBCHAIN STARTING FROP DEEPEST UNEXFLORED BRANCH SATMA186
35 IF (iL)530,499931 f3ATMAi89
31 LSLIB = JL BATMA190

LIlI(LSI.H3) = LIM(LSUB) J AM±1
L3 =8RiLSUB) BATMAigi

GO TO 13 SATMAJ92

C BATMA194

C~o BATMAiS5
1301 ~WtITE (KOUT,IZ5i) NUCLIO(I,4BA)A9

C BATMAi97

C STEP UP BRANCIý COUNTER IN MAIN LOOP LsATMA±'98

4993 IBR =IBR + 4 - MOC(IABS(NUCLIO)(IN')),MULT(1l) BATMA1ýj9
500 CONTINUE BAT MlA200

IF (NPRNT(g)) WRITE (KOL'1,,.O00) (N4UCLIOCI) ,AEUNOO(I),1=1,INUC) BATM~A20i
RETURN BATMA202

i±00 FORMAT 117HI0UTPUT OF 8AT'1AN//bX6HNUCLIO±1X6HA6UNDOl BATMAZ.]3
I t5XOi2v5XiPE12,4i) BATMAi204

1351 FORMAT (25HOSUBCHAVf, BEGINNING WITH 012,8H TOO BIG) BATMA205
FND 0 A MA 20~6

*OJEOK, GXPSRGPR±
SUBROUTINE GXPSR GXPSR i

C GXPSR 2

C CASSIDY - NRDL / TC1'FKINS -NOL GXPSR 4
c GXPSR 5
C N,'"VEMBER i965 KS
CALLED BY PAM2 GXPSR 6'

COMMON /DECAY/ IGOqJCKOOS, TENTERTEXIT, TIME GXPSR 8
COMMON /FISHIN/ AB ECN (700),9AaUNOO( 100) 9BRANCH( 130) *CAPFIS, GXPSR 9
£ QCON(7T),IBRA,INUCMAXNUJC,PULT(ii),NUCLIO)(TýG) (IPSR 10
CON40N /FRYLNG/ BSUe~go9).ERM(±8ShJRI4(185),KRM,ECH(90) GXPSR 11

C04MON /OUTPUT/ FISNLMFF(20a),,FWITAt3,JGO,MASCHNi,PSIZL(203.), GXPSR 1.2
1. FMASS(2OC),:PACT(Q0G1 GXPSR 13
COMMON /UTILTYI KOU7,NPRNT(15) GXPSR 14
LOGICAL IGO,J0,KDOOSPRNT GXPSR 15

C GXPSR 16
DIMENSIO'N XRT(90) GPR1

c GXPSR 17

nlATA CROSS,UNIT/1.1ý-4,1.0/ GXPSR 19
GXPSR 20

9C1 FORMAT GX4PSR 21
I (IbMIOUTPUT UF GXPSR/5XLSHPAkTICLE SIZE ?X2 4HFI'.SION PR0CUCI AC.CEPSi 22
2TIVITY) GXPSF 23

90O2 F04MAT (.EPSR 2'.
I (aX7.4 hf~~bjHRl4*l/Ft# GKPSk 25

90 5 FR3MAl GXPSk 26

I. ix'.1 p-fS loi20I co~oo 2lskZ



C
CALL BATMAN GXPSR 30
MAXMCH =90 GXPSR 31.
MCH = GXPSR 32
00 1 I = ilMAXMCH GXPSR 133

i XRT(I) = 0.0 GXPSR 34
C GXPSR 35

00 1) J = ,K.RM GXPSR 36
K =JRM(J) GXPSR 37
IF (ERM~jf)l±,i0,i2 GXPSR 38

±1. MCH = riCH + ± XSR3
COMPUTE MASS CHAIN NORMALIZATION FACTOR GXPSR 40
C GXPSR 42

± 2 XRT(VICH) XRT (MC;H) + ABLNUO(K)*A13S( ERM (J) GXPSR 432

10 CONTINUE GXPSR 44
C GXPSR 4.5

DO 2U3 LC ±,KCH GPR4
IF (XRT(LCU)2C,2G,21 GXPSR '.8

21 BN':X = BSUBK(LC) GPR4

CRISS CROSS**BNEX GPR4
RADIAL =ECF(LC)/(UNIT +. CKISS*LCF(LC;)) GXPSR 50
STRAIT =RADIAL*CRISS GXPSR 51
TNEX = FISNUM*XRT(LC) GXPSR 52

GXPSR 56
C GXFPSR 54

C GXPSR 56
IF .NO.NPNT~c,)RETRNGXPSR 59

C GX).PSR 50
IF (JO)GOTONRTl) 101R GXPSR 62
WRITE (KOUT,912) GXPSR 63

GO To 102 GXPSR 63
10 1 WRITE CKOUT,9C2) GXPSR 65

102 CONTINUE GXPSR 66

DO 1.33 I=ItITAEI GXPSR b?
WRIT: (KOLJT,90.3) FSIlZE(I),FP(I) GXPSR 68

103 CONTINU:' GXPSR 69

R~ETURN 6xI-SR 70

EN) tJXPSR 72

GXPSR 7



*71ECKltJRAN UQ AN ±

SUBROUTINE URAN U'ZAN 2FC UP'AN 3
C R C TOMPKINS - US AýMY NUSLEAR DEFENSE LA93 ORAN 4
C MAY 19o6 U9AN 5
CALLED BY PAM2 UP AN 6
C URAN 7
C OLAM DISINTEýRATION rONSTANT OF NPil_,3 UPA~N a
C PLAM OISINTE,.RATION CONSTANT OF U233 UAN 9

I.RAN 10
COM~MON /DECAY/ IGO, JOKOS9TENTER, TEX 1T'TIMi' UJAKN 11
COMMON /FISHIN W 3;(0)AU1070,R4Hi3*AF~ UP AN 12
I )CON(7L.i), IBRA,INJCNAXNUt,NLJLT(±1) ,NUCL!D(7%.) UPAN ±3
COMMION IOU TPU TI FITSN U1-iF P(2 J IF WsI TAtB:J GO, MASCH ,psIZE ~), t UORN 14

± F~lASS(2uj0)qPACT(200) URAN 15
COMMON /UTILT'Y/ KOUTINPRNT(.5ý URAN 16
LOJICAL IGOJO,KDOS, NPRNT URAN 17

ORUAN 18
PLAN = .693±47/(23.5'bC.03 UQAN 19

COMPU~TE NPJ DISINT-GRArION CONSTANT UqAN 20
c0MoPuirF uJ239 DISINTEGRATION CONSTt4NT (PAN 21

OLAM4 = 0693147/(56.0*36J'.ll ORAN Z2 I
C UVAN 23

2 AZERO CAPFIS1 i.e!V4PLAMI ORAN 24
GLMP U LAM/(DLAH - PLAM) UIAN 25

GLUMP AZERO*;LMD IVA 26

IF i*NOT*J¶)) GI TO 3 U-)AN 28

ABURAN AZEROOEXP (-PLAMý TIME) UPA N 29
ABNEP -GLMP*ABURA.14 - GLUMP"EX2 (-DLAM*TIN'7 URAN ! 0
GO TO 7 UP-AN Zi

C Uý'AN 32
3 IF (oNOToKDOS) GO T) 4. ORAN !'3

ASURAN AZERO/PLA'4' (EXP (-0LA4I'TENTLiR) -EXP (-0LAM1*TEXITi ORUAN 74
ABNEP =GLMP'uA(IURAk4 - U? AN 35
±GLUMP*(EXP (-DLAM*TENT'EP) - EX2 (-DLAM'TEKIT))f0LAM OAN 36
GO TO 7 W~AN 77

ORLAN 2t8
4 ASURAN = AZERO/PLAMfEXP (-PLAMPTENTEP) (IQ AN 39

c ORAN 40
ABNErP UJLMPAAJURAN - CLU~4?PlLAM*E)P (-DLAMILTENTER) WAN 41

7 ANt7P - ABURANI'*327E-6 + AIN-PL.966E-6)wFIS'4IIM UoAN 42

D0o J=±,ITAtD tPAN L.3
8 FPtJ) = FP(J) +ANED*FMASS(J) UAN L4'

C ORAN 165
IF (NPRNT(12)) WRIT:- (K0_T,ljC) ANP UIAN 46

100 FO-ýMAT U2AN L. 7
I (i 3HIOUTPUT OFl JPAN/-ý ZI 4MASS 2 3ý CONTR I :UTEý V'E.Z'02 U4 N I.$
2 2431 TO EACH PART ICLFS 71E.)I UQ4N '*9

KRETURN UJ AN C.0

EN) UIAN c1



*)ECK9INOCD2 I'qDCD I
SUB3ROUTINE INO2DO2 INJOCO 2

c INDCO 3
C NOVEMBER 1966 INOCO 4

COM40N /DECAY/ IGO, JO4 l'OOS,1IENTER tTEXIT9 TIM-- INOCD 5
COMMON/ INOUS/AL(BFOMFAC(7v i8),FOGRNY(7,18) TSO(i8) oLMAXIXL'14 (t,1d) INDIGO 6
COMMON /OUTPUT/ FISNUM,FP(231j),FWITABJGOMASCHNPS-IZE(20)), INDCO 7

i FMASS(2La),PACT(2Oý) INOCO 8
COH1MON /UTILTY/ KOUT,NPRNT(15i !NOCO 9

LOGICAL IGOJDKOOS,NPRNT INDCO 10I
C INDCO 1.1
1000 FORMAT -A.O 1

1. (17HiOUTPUT OF INDCO2/5'ý53HINDUCED ACTIVITY IN THE TRAISPORTEDINOCD 13
2 SOIL tGONTRIBUTES iP27:2.4,?3H TO EACH PARTICLE SIZE.) INDCO 14

c INDCO 1~5

SORE = u.G 140CO 16

DO 24 L = 1,LMAX INOCO 18
IS =ISO(L) INOCO .9I

C I'10CO 20
0O 2E i = ,IS T'JCOC Z1
CLAM = -XLAM(1,L) IN OCO 22
IF (.NOT9JO) GO TO 12 lNfJOD 23
ORI = -FAG (IL) *CLAM*FOGRNY( I,.L)*EXP (OLAMOTI9IE) IN OCO 24
GO TO ý2 11-IOC0 25

C IN I3OD 26
12 IF (.NOT.KOOS) GO T3 14 INOCO 27

ORI = F AC( , L), FOGRNY (IsL) 'X UXiLA M*TE NTED)- EXP C L AM*TE I T)) IN ICO 28
GO TO 2.211 INC D 29

C iN0rlo 30
14 DRI = AC (I, L) FOGRNY (I,L) 1--XP(OLAM*TENTER) IN 9CD 31

C 1I4OCO0 32
22 SOR(E z SORE + 9I'I TNrOCO 33
24 COITINUE IN 0CO 34

C INOCO 35
C IN OCO 3ý6

SORýE aSORE* AVIFOM*FISNUM INOCD 77
C IN oc!3 38

00 Z6 MA = i,ITAB Ih40D~ t9
26 FP(HA) = FP(MA) + S)PE*FMASS(MA) IN4COco L0

CINOCO '14
IF (NPRNT(ii)) WRIT-E (KOUT,iO03) SDR- INOCD 4:2
RETURN INDCOJ 43
END 1~4DC D 0*44
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#DECK iMCHOEP HCHDE I
SUBROUTINE MCHDEP MCI-DE 2

C MCHOE 3
C R C TOMPKINS - US ARMY NUCLEAR DEFENSE LABS MCHOE 4
C NOVEMBER 1966 MCHOE 5
CALLED BY PAM2 MCHOE 6

COMMON /DECAY/ IGOJ[9KDOS,TENTERpTEXIT9TIME MCI-DHONE 78

COMMON /FISHIN/ ABEG.ý(700)pABLuN'DC(70I0),BRANCH(13Cm),CAPFISI MCH-DE 9)
I OCON(700) ,IBRAINUCMAXNUCtMULT(±i),NUCLID(7J0) MCHOIE 1.0
COMMON /FRYLNG/ BSUBK(90)tERPI(185),JRM(±35),KRM.,ECF(90) MCHOE 11
COMMON /OUTPUT/ FIStLMFF(200) ,FWITABJGOMASCH-ItPSIZE(200), MCHDE 12
I FMASS(2301,PACT(20J) MCHDE 13
COMMON /UTILTV/ KCU1,tNFRNT(i5) MCHUE 14
LOGICAL IGOvJDKOOS#NPRNT MCI-DE 15

C MCHOE 16
DIMENSION FMTA ( 7) ,FMTS(±0) MCI-IE 17

C MCH-IE 18
LOGICAL TZERO,TMINLS MCHDE 19

C MCI-WE 20
DATA (FMTA(IlgI=±,6) /iJH(/1S4X3±H Tv 1Ai0H0TAL ABUND, i0H-ANGE OF MAvMCHOE 21

1. i3HSS CHAIN It Oi-I3,'.H WAS 1, IOHPE12*599H /, ;iCHDE 22
2 (FMT8(I),I=i,9)/i0i-(i7H±OUTPU9 iOHI OF MCHDEv iGHP///5ýC±3HP, MCI-IE 23
3 i0HARTICLE SI, i0HZE6X22HAGTv 1041IVITY OF Mv jOHASS CHAINI, MCHDE 24
4 iOH4/9X6HMETE, iUHRS±8Xt 93M IMCHDE 25
5 UNITC/ iOHCURIES /)/9 UNITF/ iOHFISSIUtiS/)/ MCHOE 26
DATA CROSSv0NIT/1.0E-491&0/ MCODE 27

C MCI-WE 28
9?03 FORMAT MCHDE 29

± (5X±PE±2e4,14XEl2e4) MCHDE 30
C MCHDE 31

TZERO = .FALSE. MCHDE 32
TMINIJS = eFALSE. KCHDE 33
FMTAC 7) = UJNIT; MCHOE 34
FHTB(±O) = UNITC MCHCE 35
IF (TIME)±±,±,2 MCHDE 36

i TZERO = *TRUE. MCHOE 37
COMPUTE EQUIVALENT FISSION', MCHOE 38

ABNDH =1.0 MCHDE 39
FISNUM =FISNUM'1.E4 MCHDE 40
FMTA( 71 = UNITF MCHOE 41
FMTB(iO) = UNITF MCHDE 42

2 IF (NPRNT(±3)) WRITE CKOUT,FMTB) HASCHN MCHDE 4.3
IF (TZERO) GO TO iJ MI-IOE 44

CCI-PUTE ACTIVITY IN CURIES MCHDE 45
CALL BATMAN M-CHDE 46

KABNOM ?--3o0 MCHOE 41
00 220 K±i=1INUC MCHOE 48
IF(MASCHN.NE.IABS(NUCLIO(Ki))/MULT'49)) GC TO 220 M1CI-IE 49

C SUM THE ACTIVITIES IN~ ONE MiASS CHAIN AND CONVERT To CURIES MCI-IE 50
ABNDM = ASNOM + ABUNEOC(K1) MGHOE 51

220 CONTINUE MCHOE 52
A13NOM = ABNCMf3.7Ei0 MCHOE 53

C MCHOE 54
IF (A8NOM)9,9,±0 MCHDE 55

C. THE REST IS AN ABRICGEMENT OF GXFSR MCHOE 56
I.C tiNEX SSUB:'(MASCHN-71) MCHOE 57

CRISS CRC'SS**BNEX MCHOE 58
RADIAL =ECFfMASCH-N-71)/(UNIT +CkI5SSEECF(MASGH,1qT1)) 1ICHDE 59
STýAIT =RADIAL*CRISS MCHDE 60
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A8NDM =A13NOM*FISNU?"l MCHDE 61.

00 134 LO = 1,ITAB TRI)ANM*MS(O CHDE 623

DSR = (RADIAL*PSIZE(Lr0)8*NEX 4-STA)ANMFHS(O MCH-IE 64

134 FP(LO) FP(LD) 4 CSR NCHDE 64

IF 8,NOr.NPRNT(i3)) GO 10O 9 MCHDE 65

WRITE (KOUT,903) MONDOE 67

1. (PSIZE(I) ,FP(I) ,I=l,ITAB) MCHOE 67

9 WRITE (KOUTFtiTA) MASCHNqABNOM MCHDE 69

PETURN 
MHE6

C COEE INSERTION PCINT 4 MCHOE 70

C MCHcJE 72

Ii TMINUS o TRUE. MCHOE 73

RETURN MCOWE 74

C 
MCHDE 74

MGHOE 76

END
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APPENDIX A

STRUCTURE AND SPECIFICATION OF THE HORIZONTAL RESOLUTION NET
FOR HORIZONTALLY NONHOMOGENEOUS WIND AND TURBULENCE FIELDS

All wind and turbulence fields are resolved in the vertical in terms of

strata in each of which unique data are specified. In most cases the fields

are taken to be horizontally homogeneous,* but occasionally a situation

occurs vnere it is important to account for variation with geographical

location, particularly with regard to the winds. Then it is necessary to

spatially resolve the wind field in the horizontal. In DELFIC this hori-

zontal resolution is identical in each vertical stratum so that the remainder

of this discussion involves only the two horizontal dimensions.

A rectangular "control" net, oriented with its axes in the west-to-east

and south-to-north directions, x and y respectively, with square mesh of

spacing WINT, its southwest corner at point (XLLC,YLLC), and with numbers

ICX and JCX of mesh units in the x and y directions respectively is speci-

fied by the user (DTM cards 3 and 4). Figure A.1 illustrates a case with

ICX = [ and JCX = 3.

Each one of the control net mesh units may be quartered, and each

quarter may be quartered, etc. Information as to whether or not quartering

occurs is contained in an array NET(ICX,JCX): if a mesh is not quartered,

a positive integer, which serves as an index to the data arrays, is con-

tained in the appropriate NET entry, but if the mesh is quartered, NET con-

tains a negative integer which when set positive is the index to another

array NETSU(NCX). For each quartered control mesh or submesh, NETSU contains

A horizontally homogeneous field is one in which the field property may
vary with horizontal direction (e.g., a vector field such as a wind field)

L •but which is constant along any directional axis.
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four successive entries, each of which contains a positive or negative inte-
ger. A positive integer indicates that the mesh quarter is not further

quartered and the integer serves as an index to the-data arrays. A negative

integer indicates that the quarter is itself quartered, and when set positive

the integer serves as an index to the first of another set of four entries in

NETSU, and so on.

Mesh quartering specifications are via DTM cards 5r which are read into

array MARY(MARX). Having already received ICX and JCX for the control net,
the code reads MARY(1) to MARY(MARX) where MARX = ICX*JCX. Each entry is

for a different control net mesh, and if 0 it specifies quartering, but if 1
it specifies no quartering. As many cards are read as necessary to accommo-
date the MARX entries. Next, the code reads MARY(1) to MARY(MARK) where

MARK = 4* (number of zeros found on the preceding MARY cards). These define
the first subdivision level of mesh quarters, and as many cards are read as

necessary to accommodate the MARK entries. This process is repeated for as

many additional levels of subdivision as necessary.

Ordering of entries on the MARY cards is as follows. For the control
net the first MARY entry is for the southwest corner mesh, we then proceed

eastward along the bottom row to the right boundary, then to the left-most

mesh in the row above, etc. The MARY cards for the quartered meshes are
filled by considering the quartered meshes in the same sequence as their
zeros are found on the preceding MARY cards which define them. Then for each

set of quarters .he entries are in the sequence

2 3

1 4 +i

Figure A.2 gives the MARY cards required by the Fig. A.1 example. The

control mesh entries are contained on card a, the first level of quartering on
card b, the second on card c and the third on card d.
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APPENDIX B

MAP ORDINATE THRESHOLDS

Two map ordinate threshold values are either specified by the user

(QCUT and CUTMAP, sec. 2.4 and sec. 3.3, card 6) or set by the program.

Here we describe how the program sets these values. The parameter QCUT,

designated w in Vol. I sec. 5.2, is the minimum acceptable contribution

from an individual deposit increment of fallout at any point in the map;

that is, any contribution at any point less than QCUT is ignored. CUrMAP

is the minimum acceptable cumulative value of contributions at any map

point; that is, after accumulation of all contributions, any map ordinate

with value less than CUTMAP is set to zero.

On the basis of experience we find that for H + I hour normalized

exposure rate maps QCUT = 10-4 and CUTMAP = 10-2 work satisfactorily in

most cases. These quantities are designated QCUTA and CUTMPA in the pro-

gram (line 30 in subroutine OPM2). The QCUTA value assumes that the

number of deposit increments of fallout is approximately in the range 500

to• 2500, and it forms the basis of all QCUT evaluations; thus, if many

fewer than 500 or many more than 2500 deposit increments of fallout

are used, some experimentation with QCUTA values should be undertaken.

For exposure rates at times other than H + 1 hour and for integrated

exposure (i.e., dose) QCUT = QCUTAM" 0 where ý is as for eq. (4.3.1) of

Vol. T, and similarly for CUTMAP.

For activity -from an individual mass chain (NREQ = 14, Table 3),

QCUT = QCUTA* 2.08 x .013 in units of equivalent fissions, and QCUT

QCUTA* 10-4 in units Curies m-2 , and similarly for CUTMAF.

For maps which use deposited fallout mass instead of activity

(NREQ < 2 and NREQ > 10, Table 3) QCUT = QCUTA* ms/(7 x 1O9 GWF) where ms
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is total mass of debris and soil lofted by the cloud, G is a combined

grounded roughness-survey instrument response correction factor (GRUFF),

and 7 x 109 is a rough average activity K factor ((Roentgen -m2 )/(hr - KT)).

CUTMAP is computed similarly.
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APPENDIX C

FISSION YIELD DATA CARDS

(See sec. 3.4)
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j P239FI .a .C ABEGN I
C. 0. 0.0. ABEGN 2
0. 0. 0. L0. c. ABEGN 3

L.0. 0.C . ABEGN 4.

000 bOQJOOE-J3 .4660LC0E-Ci. .±6jJ00EI.ý ABEGN 7
*141030OE+00 .3i8gGO0E-0 i. a.s0 ABEGN 8
.±05OOO3E+0 540E+0 0 828]IOE+00 -149800E+00 *749UOLiE-CiJ ABEGN 9
*253333E-02 J. 0. 34GEC 83J00E 0AEN1
*i6503.IE+G1 .104001E+01 -7820UOCE-.2± a3g±OtGE-Gi 0. ABEGN It

G. 0647000E+03 9258000E'0i .258000E+Ci. *647U00E+0ib ABEGN 12
0a.0 as U. e3g?~UUEti3 ABEGtM 13

*29700JE+fli .50680CE+Oi .223000E+J± o 133C 0 uE+ CO0 . ABEGN 14
.70901OF-a± *2790LiuE+Oi *77860OE4,± *5590COE4G1 .50QGU0E*03 ABEGN 15
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